DOCOMENT RESORR

)
BED 190 104 IR 008 588
AUTHOR marcus, Richard S.: Reinties, J. Francis
Experiments and Analysis on a Computer Interface to

TITLE
INSTITUOTTON

SPONS AGFNCY

an Information-Retrieval Network.

Massachusetts Inst. of Tech., Cambridge. Laboratory
for Information and Decision Systenms.

National Science Foundation. Washington, D.C. Div. of
Information Science and Technology. , o
LIDS-R-900 ‘ ,

REPORT NO
PUB DATFE Apr 79 . . , 5
GRANT -NSP-IST-76-82117 Y o
NOTE 133p. -
EDRS PRICE MFO1/PC06 Plus Postage.
‘DESCRXPTORS Computers: Data Bases: *Information Networks:
*Information Retrieval: Information Systems: *Man ,
Machine Systems: *Online Systeas
ABSTRACT

A primary goal of this projeéct was to develop an
interface that would provide direct access for inexperienced users to
existing online bibliographic information retrieval netwvorks. The
experiment tested the concept of a virtual-system mode of agcess to a
netvork of heterogeneous interactive retrieval systems and databaseq
An experimental translating computer interface named CONIT, that
enables ‘the virtual-system mode, was developed as a research test
vehicle. The interface was designed ,to make the basic functions of

: three different bibliographic retrieval systems easy to use, even by
. inexperienced end users, groviding a simplified common.command

’ language coupled with-extens ve online instruction. Analysis of }
cqontrolled experigents with end users indicates the probable success
of operational inter faces using the virtual-system principle and
other techniques demonstrated in the experimentai interface. The .

. research has also suqqested that certain techniques implémentable on
- an .interface could enhance retrieval effectiveness for a wide class
of users by aiding them in the development of search strategies. A

project bibliography and references -are included. (Author/RARA)

s ) .
R e S

N
~
Yenal, -

[ . [ ;
RN . . . . ! )

h d(r

S : e
***********************************************************************

X Reproductions supplied by EDRS are the best that can be made ‘, %

ko _ from the. original document. . . * g
-*m**w*******#*********#*w****#y******fw*t***************************g** A

L S a t
5 o - .-
. " .
'M . B oo ,
. . » N . ¢ -
N A)
2
\




—

TEp /190 104

L

003 7Y

April

]

1

US DIEPARTMENT OF HEALTH
P BULATION A WELP ARTY
NATIONAL INSTITUTE OF

FOUCATION

L TR R TR TR NT.NY B VR | AN ne tw KEITRO ) i
DUl Iy Exac ey A RECE IV D1 ROAY
Teal B F RNON R ORGARI AT IOIN RGPy
ATiNG 1T FRHONTS O Vb O’ OFINITORNS
' B A
1979 EOUCATIO O on O oy Report LIDS-R-900
' I,’.XPERIMI‘EN'I‘S AND ANALYSIS ON A COMPUTER INTEREACE
TO AN INFORMATION-RETRIEVAL NETWORK !
’ P ' [
by
"Richard S. Marcus
" J. Francis Reintjes '
: "y
, = N
Fhls material ‘is basel upon research supported by the
Natlonal Science Ioundatlon Division of Informatlon Science
‘and Technology, under Grant No. NSF IST-76-82117, fAny _ }/
opinions, flndings, and conclusions or recommendatlons S //
/
expressed in this publlcatlon are those of the authors -/
and do notsnecessarlly feflect the v1ews of the National //
Science Foundatlon. | :/
________ S Y A
- /
P / !
LABORATORY FOR INFORMATION "AND DECISIO§/SYSTEMS

- MASSACHUSETTS INSTITUTE OF TECHNdLOGY

& ERMISSION TO REPRODUGE THIS,
/ ATERIAL HAS BEEN GRANTED BY .

L

/ Richard‘s. Marcus

\J

I ,,,.,..v...._,«_ ...._.-'.. /..._,.

.

o TO THE EDUGATIONAL RESOURCES |
* 7 INFORMATION CENTER (€RICL"

e
o
gt
. x
i
4 \ Y

o >




ABSTRACT

. , “trinige g

-

Investigations have been continued and concluded on the concept
of a virtual-system wmode of access to a network of heterogeneous
e “interactive Tetrieval systems and databases. ‘An experimenta] trans-

lating computer interface, named CONIT, that enables the virtual-system
. . /

mode, was developed as a research test vehicle. The interface was \
N designed to make the basic functions of three different bibliographic y
/( retrieval sy§teﬁs easy to use, even by inexperienced end users, by \,*
s ' providing a simplified common-command language coupled with extensive \
online instruction. Analysis of controlled expofiments with end users 5

indicates the probable success of operational interfaces using-the
virtual-system principle and other techniques demonstrated in,the
experiméntal interface. The research has also suggested that certain
techniqués ihplementable on an.interface could enhahce retrieval

effectiveness for a wide class of users by aiding users in the devel-

opment of search strategies. ! . -
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1. INTRODUCTION

1.1 Overview

——————— - €

b The rescarch reported upon~here considered methods of improved utiliza-
tion of existing online bibliographic information retrieval systems with heter-
ogeneous characteristics, A primary goal of the research was to.inVestjgate
the technique of interposing a computer interface between inexperienced end
users and the retrieval systems. - This interface would permit end users to -
access the systems themselves, directly, rather than through professional inter-

mediaries, ~as is generallyﬁrequired now.

-
u

-The concept 1nvest1gated consists of an interface, implemented as a
Separdte Computel system whlch interdonnects the heterogeneous Sysxems 1nto a -
netw01k through which information is readily retrieved by h1d1ng system dif-
ferences and pr0v1d1ng other user aids. To test the validity of this concept, .
there was developed an experimental translatlonal interface that mapped many

features and protocels of three b1b110graph1c systems into a single, common

or ”V1rtua1" system. " In the primary operating mode of the interface, it is

this v1rtua1 system with which end users interact. A "pass through" mode

is also provided, however, so that a.user with experience in any one system

‘

in the network can ‘engage that system in its own 1angu@ge;

s
§

X . The three systems 1nc1uded in the network were ORBIT (Systems Development
Corporatlon), DIALOC (Lockheed), and MEDLINE as implemented at two locations:
the Natlonal Library of Medic1ne (NLM) and the State University of New York
(SUNY) . Collectlvely, tpese systems provide access to approxlmately 120 data-

bases and some 60 m11110n documents.

/
!

An e&perimentﬁl iﬁterface designated CONIT, Stending for'gpnnector for

4

.Netwbrked'rnformatioﬂ Transfer, was impiemented on the M.I.T. MULTICS eomputer

system and evaluat d in a series of controlled experlments invelving six eng

users.s A comparatlve study of online aqd offllne techniques for formulatlng

_ search.strategle! was part of the exper#mental work ' \
. ! / N . '
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1.2 The lmPOItdnLO 0( Getting Endg!§ers inine

——— 5
¢ o

1t is important to get the end user online for several rceasons. Many end
users prefer to do thoir own searching; they wish to -avoid the hassle of try-
ing to make their needs understandable to someone else. They also wish to
avoid the requirement of making an appojntment with an intermediary searcher
which may mean an inconvenience in time, location, or both. -If the end user
is not present duxlng 9eaxch1n&, the relevance-fecdback benefits of dinter-
active segrching are lost. flnally, making it easy for the end user to do
his own scarching has a compounded potential for reducing costs: the cost of
an information specialiat can be climinated or jt least great]} reduced, thus
making online scarching more attractive to end'users; and the increased usage
of retrieval thus ¢reated has potential for increasing the use factor of
vendors' systems, thereby offering, at least in principle, the ,opportunity

for further user-cost reductions through the economies of the factor of scale.
z L
1.3 Barriers to End-User Searching
- - ~

: CoL : . .1
Ease of use was alleged to be an inherent feature of online retrieval

systems when they were first introduced. It was proposed that, through a
simple dinteractive dialog with the computer;_any user would be able to get
the information he or she needed quickly and easily. However, because ‘early
.designers lacked the experience needed to apprec1ate the d1ff1culty of build-
1ng into interactive-computer syStems the necessary human-factors features
that would enable the systems to be e€asily used, and because of the prolifera-
tion of systems, each with its own access requirements, it is professional
intermediarieé acting on behalf of end users, ‘'rather than the end users them-_e
selves, who are actually retr1ev1ng the information belng sought. Even the
1ntermed1ar1es regularly require ‘a tra1n1ng period of up to a week for each |,
new system that must be learned Furthermore, as Benenfeld (1975)* has
reported, '1ntermed1ar1es must spend a considerable part of. each work week
practic1ng search1ng in order not to ""lose touch". as well as spend a number .
.-of hours per week trying to keep up w1th system changes and new databases

Spec1a11zed character1st1cs of infrequently used databases are- ea51ly forgotten.

Wanger (1976) has quant1f1ed the extent to, whlch end users (i. e., those who

&

ot

* References are l1sted alphabetically by author ‘and date 1n
Sect1on 6. : _ A .
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ultimately need and use tho information retrieved) operate the systems
' R . )
themselves.  She reports that an extensive study of retrieval-system use

showed that the end user performed his own scarch only 7.3 percent of the

1

time. Others who have reported on problems of end users of interactive sys-

tems include Mann (1975), Curtis (1977), and Kennedy (1975). In {act, the
not ion has becen oxp!cbscd in recent information science conference discus-
‘sions that there really is no hope of bringing the end user online. Our
rescarch on this point, however, leads us to the conclusion thatlis 18
entirely feasible to do so provided ccrtaintaids to simplify wgc can be

incorporated into the computer systems. B

s . : / -

1.4 The Translating-Interface/Virtual-System Approach /

!
i
i

In order to investigate means to surmount-obstacles hindering conven-
- i
ient and effective use of the multiplicity of heterogene€ous interactive bib-

liographic retrieval system the M.1.T. Laboratory for Information and

Dcc1qlon Systems undcrtook a research program to examine the feasgibility of

A

L 3

1ntcrconnect1ng interactive rctrieval systems through computcr interfaces.
The computcr'inteffaco is intended to achieve Compdtlb111ty among systcmq
of heterogeneous hardware and software components through use of common
retrieval protocols, or by translating dissimilar protocols to a common

set (see Fig. 1). P

Our research program emphasized an approaoR in which ‘the interfaog is,
4in effect, a common system into'Which “and eipn which, requests and results
are trdnqlatcd automat1cally as they flow between user and serving systems.
This dpproach has the V1rtue that a usex,d%tempt1ng “#0 retrieve information
when entellng through the access mechanism prOV1ch by the common 1nterface
sees a single virtual system in which. all the compleX1t1e9 of the dlfferent
retrieval systems and databases are hidden; only 'a 51ng1e,un1€orm system is

apparent. In this way,- the goal of convenient use of heterogeneous coputer

\

resources is achieved, at least for the part1cular app11cation of 1ntcract1ve

a

b1b110graph1c retrleval sYstems. ' u&“ : . jr;)fV

r

?

There are four aspécts of our approacﬁ whic h, taken together, distingujsh

our’ efforts to achleve‘networklng: (1) we concentrated on the information
. : . v Ira .

i . N
i ! : & .
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transfer application, with particular emphagis on online bibliographic

rotrlcval systems; (2) we utlllzud existing, major, stand-alone :ntvxlxlxvv

systems without mOdlflLHCIOH (3) we placed emphasis on serving the ordinary

- fm i ————

end user -- that is, the user experienced neither in computer programming,

geanwl computer usage, nor in the use of interactive retrieval systems;
; .

and (4) we replaced existing, hctcxo&onoou*, often difficult-to-use

computer/human intertaces with a simpler, common,easier-to-use interfacc.

Our research  on this project has included investigations of the

following related arecas:

1) Networking approaches for heterogencous systems

2) lHuman factors and instructional considerations for online systoms

v

3) Retriova] functions and common 1dnguugcs

4}  TIndexing convcrsiOn and other search techniques

. 5) Commonality among database structures .
a 6) Logical and software structures,foy networked interfaces .
N 7) Lxperimental interface systems
.8) User evaluation with an experimental interface

9y Cost/benefits tradeoffs ' .

Our previous work in these areas has been detailed in reporté and Ppapers
(sec Section 6: Project Bibliography).
1.5 Outline of Current Work )

In the remainder of this weport, we describe the work that has been per-
formed during the period of fhig grant, May 1977 through April 1979. In
Section 2, we desggibe the development of an enhanced experimental interface
that has been used as a vehicle for investigating the virtual-system/trans-
lating—computéf—interface concept. This new development on the CONIT inter-
‘face has included several aspects: -

1) The addition of.Séveral Tetrieval functions to the virtual mode

2) Improvements to the instructional dlalog } ‘

‘ 3) The incorporation of a~fﬁ11 fledged Virtual qystem mode ¢n\wh1ch
the user may bypass system selection -and go directly to data-

K base selection \
KR

[mc ¢ . - ‘ T



- (') -

3 N

. N\

4)  Information at the interface enabling users to make

informed judgments on  datgbase selection

: In section 3,. we describe a series of experiments run with actnal
end users of CONIT- to test the effectiveness of the various interface
- . . l' L ol & » . ‘ . .
techniques we have employed. Effectiveness is measured.in terms of the
4 - > . . . ' . .
facility with which users lcarn the CONIT commands and the quality of
the retrieved results. -
! Sections 4 and 'S5 contain an overall analysis of the interface con- p
cept And its potential in various contexts. R
) . © ' . e T
Sections 6 and"7 contain a project biblipgraphy and references
for this report, respectively,
The appendices contain detaited listings of ‘instructional material
i . -
and experimental usages. -
: ' !
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2. ENHANCED CONIT F,XPIERIM!",N'l'M'. INTERFACE

3

In a previous report (P 8*), we described a version of CONIT,
which we could call "CONIT 2", on which experiments with end usere werce’
performed Results of these experiments indicated that end users tould

Y I
indeed, be brought onllne but that therec were a numbox of areas in’ .

which 1nterface capabilities needed to be cnhanced b01010 effective use

by 1nexpe11enced;users was possible. Since then, a new version of LON]!,
which we call "CONIT 3”,-has been created which incorporﬂtos seberal
enhancements to CONiTHZ. In this section we first sunmmllze thtse enhdnce—
_ments: next wgmgive an overall description of CONIT 3 thxough an example L

session; and finally, we summarize the commands in CONIT 3.

2,1- New CONIT Features

b ]

? 2%1.1 lmprg_gmgnts to _User Instructions _
" lxperlence with CONIT 2 suggested improvements to the instruc-

tlonal dialog which have been implemented. These included additions to,

and modlflcatlons of, messages given by CONIT. Some of these messages are

exp1]c1tly requested by the user by ‘the EXPLAIN (HLLP) commdnd and.othels
are. given by CONL] as ‘part of the regular 1nstruct1on in’ a given context
[e g., what to do after the response to the FIND (search) command is given].
Attentlon was given to prOV1d1ng online instruction when it would be most
useful"aﬁd inhibitiné overly repetitious messages. Thus, for example, a

spec1al message was added after the second ' search reminding the user of

-

the COMBINE command Afother spetlal message after the first (but no other)

" user error 1n giving a command name reminded the user about how -to correct

typing errors. The full list of requestable (EXPLAIN) messages for CONIT 3
yping errors

is given in Appendix A. A partial accountlng of the contextdependent.mes—

sageSis given explicitly in the sample user dialog-given in Section 2.2

As will be-explaiﬁed in detail in Section 3 various instructional
materials. ‘1n addltlon to the on11ne 1nstruct10n, were prepared in prlnted
form for offllne use. These 1nc1uded a ﬁrlnted version of the EXPLAIN

messages (see Appendlx A) plusqspec1al 1nstruct10ns Jfor the development
* p. number" references refer to documents in the
’ PrOJect B1b110graphy (Sectlon 6) '




of online seurching strategies and the selection of databases

. 2.1.2 New Functions (The lluo Virtual System)

CONTIT 2 permitted most of the basic retrieval functions to~be

. ‘ . " SN Tt . v . .A‘ ?
requested in the common CONIT language. In CONTT 3, a number of additional
. .'- N . . r " . . .
functions were mde expressible in the common langage. These additional
functions include; (1) author-name searching (as well zu;gaﬂﬁcuw-tcrm

g

‘retrieval system; and (3) the ability to get information about a database

\

searching); (2) the ability to request offkgne output from the remote host

and/or selsct a database at ‘any point in the online session, regardless .
of what, if any, retricval system.is currently connected.
This third added capability is extremely important, because it real-

“~

izes the virtual-system concept. By that, we mean it is no longer neces-

sary for the user to be concerned about the different netricval systems, - -
as such. = She or he need be concerned only about'&?g databases to be
searched. % ' v -

s W,
\

v

This capability was provided by having informa%ign about each dataZ
base in the CONIT interface. A user, then, can find out about available
databases direct{y from CONIT. When a user selects a database for search-
'ing, CONIT checks to sec what systems have that database. If the database
is available on the currently connected system, than a simple database §§
sef%ctlon command is issued in the command language of the current system.

: Otherwise; a system that ggggf_have the given database is connected to
"automatically by CONIT (after automatically disconnecting the cnrrent
retrieval system, if any(. Thus, the user can ignore thé.issue of dif-

ferent retrieval systems with respect to which systems have which

databases, or which system (if any) is currently connected. Of course,
the differences among system command languages had already been submerged

in. CONIT 2. System connections for CONIT e)are shown in Fig. 2.

2.2 Example of CONIT Session -

In order to understand the experimenté and analyses in subsequent
_sections of ‘this report, ‘te—dsTNelpful to have an apprec1at10n of the

features and capab111t1es of the CONIT 1nterface system. Perhaps the
. : : 4

v
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best way to gain this appreciation is to review the operation of CONIT
for a typical online session.  For this purpose, we have chosen thd on-
Line session of one of the CONLT users in our last vound of experiments.

Excerpts of a slightly modified version of this session are reproduced

in Appendix B. The modifications include a few additions to the actual
sesston, in order to illustrate certain features. The user commands
arc labeled U1, 92’ .... The CONIT system responses ure labeled C1,C2,

r

A reproduction of one page of the oxnglnal ryposcxxpt is shown

in Figufe 3.
2
Prior to the s‘axt of the session itself, the CONIT interface sys-

tem has been logged in and set'up at a terminal connected to the MULTICS
comnuter.« The user is told to start his session by typing the word
"start'. followed by a carriage return on the terminal (Ul). CONIT's
response (Cl) is a message welcoming the user and giving him a simplified
method for'correcting typing errors and explaining how to get instruct-
ional help. uhile help is suggested, the user is given the option of

going off and doing what he wants (a general principle in CONIT).

Two aspects of the user/system interactive dialog are introduced in
this first message: (1) the user should wait for the user hue which
indicates that it is his turn to "talk', and (2) the user indléﬁteq the’
completion of his command by a carriage return. Two other points are
illustrated by message“Cl: (1) su gestions on what to do next are given
and h1gh11ghted by spec1a1 format (separate line w1th five space indenta-
tlon . contrasted with three- space indentation for ‘paragraphing); and
(2) explanatory information is given in ”chunks” with the size of the
chunk being rélated to the context (messages early in the session are

generally shorter and cover fewer facts than later ones).

. The user follows the system advice and asks for help (U2). 1In its
respomge (€2), CONIT introduces the.EXPLAIN command. Iri doing so, CONTT
| also 1ntroduces through example the idea of the command name/argument
format for the user command langauge, and the idea that abbreviations

are permissible for shortening user commands.
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In C3, the user sJos a lTist of the basic commands and a short explan-
ation of cach.  This amount of detail was designed to be sufflceient to
o
give the user an overview of the interface system capabilities and a puide-
line for future instruction without overburdening him/her with details.
This goal is aided by having relatively few different basic commands. C3 .
- l- e 3 ‘e \ - -
also gives additional instruction on the basic prtcedures for the inter-
~acrive dialog. Much of this instruction has been secen by the user betore;

the technique of repeated instruction 1s a purposeful approach in order

to achieve learning reinforcement. In\CS the -concdpt of a hicrarchical
structure to instruction is brought forward. The simple, gencral explan-
ation is given first; more detaited explanations are available, at user
request or system discretion, to elaborate on various aspects of the
initial explanation. , The inexperienced user is prompted to get an explan-
ation of the PICK copmand next; this follows the principle of giving, or
suggesting, instruction on a system-feature at the first point in the

session when the user is likely to need the feature:

In C4, CONIT explains how the PICK command is used to pick databases
for searching. In accordance with the virtual-system approach, the user
is' not required to consider whatdretriéval systems are appropriate.
However,rinformation is .given on how the explanation for system specifi- .

catdon,gbhich a sophisticated usem might want, can be requested.

The'respense to the SHOW DATA'command (bS) lists the seven subjett
areas cnesen as a high-1level clasgifiéation scheme for the databases to
- which CONIT has access. "Aéain, following the hierarchical approach pre-
‘sented by CONIT, the user” spec1f1es ond@of these areas (Area 5) for
deta11ed database listing in the command -SHOW DAPA S (U6).

For each database, CONIT .gives a common CONIT name and number, the
"standard" name a short explanation of the database, and an indication of
_Whlch retr1eva1 systems have the di;abase The CONIT name 1is intended to

be more indicative of the subJect cantent of the database than the "stand—

ard" name which is often a meaningless character string to the uninitiated

'(note that different.systems sometimes give different names to'the same

database). Any of these ndmes 1s allowed for use in the PICK command, as

- |

" * _The actual experimental user on which this - sample session is based
did not issue commands U5 or U6, since he was in the group of users

. who were ,presented offline printed explanatlons of datahases (as
.'explained below in Sectlon 3). _ -\

R R ¥ U S S S S S . P PR SRR ST .
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well as the CONIT number, which provides a short form that incorporates

the CONIT classification scheme. Oy
- <

‘Gcnerally, the short explanation of a database is sufficient infor-
mation upon which a user can decide whether to scarch the database. How-
cver, additional information is available through tpe EXPLAIN DATA name
command{ (Name i1s the name, or number, for the database on which infor-
mation is desired.) "By this command, the information about a databasc
available online from a retrieval system is roquested of that system.
1f the retrievalAsystcm which has the information is not currcnfly connected
CONTT connects to it (sec below for discussion of automatic connection
protocols). The information itself is obtained by CONIT's sending the
FILEn and ?F1ELDn commands to DIALOG (n = the Q}ﬁkgg_number ot the data-
base) or the "EXPLAIN name' command to the ELHILL*'PT ORBYT systcms

(name = database name as known by the host retrieval system).

Next, the user picks tﬂe SOCIAL SCIENCES CITATION INDEX database
(CONIT name SOCSCI, CONIT number 51), with the command PICK Si. CONIT
recognizes that the database 'is available.oﬁly on the DIALOG system (at
the time of this experiment) and sets about connecting to DIALOG. Note’
" in this virtual system mode of operation the user need not be concerncd
about where the database actually is; CONIT will find it for him. If
the database is available on more than one system CONIT will choose

according to the following algorithm: ' X

’»1) -If there is a currently connected system and the database\Es (

|

2) Otherwise, the '"normally preferred"-system is chogen. (Pref-

available on it, that one is chosen;

erence is now preset, although-it could be dynamic, and i
. ased on such criteria as @hich system is more'readily avajl-
- Rble or which database ihpleﬁentation iS‘more:complete or [less -/
; qostly For example, SUNY/MEDLINF is preferred over NLM/ DLINE
because it is usually less busy, and for that reason, is the
Jr”f‘-system usérs are urged to use by the National L1brary of Med-
icine for accessing the MEDLINE, SDILINE, or MESH vécabulary

o2
~

+ "YELHILL' is the official name for the National Library of
Medicine s retrieval system, which is often known by its largest
database MFDLINE _ :

e
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When a database is picked, and no system is currently connected,

s is the case in this example, CONTT must request the MUETICS system

¢stablish an appropriate physical network connection. This requires

-

¢ placing of a .telephone call which is accomplished by the automatic

//diallng cquipment. The phys?yal cornection takes about 30 seconds
w

s
.« during which time the messages given in the f irst nine lines following

the '"++++CONIT:' header in C7 are presented to the user. These mes-
! I ; )

sages serve four purposes:

1) Feedback concerning CONIT's understanding of which database
was picked is given the user for-chocking purposes.

2) The identification of the intercommecting network* (here TYMNET)
and tho system LhObeﬂ is g1ven this information is not éﬁﬁgﬁf'
ﬁa_x) but may be 'useful -- for example in case system or
network is-unavailable. '

3) Additional inqtructional information is given to_ the user
concernlng his interactive dialog with the interface.

4) 'The user is kept informed of what 1s\g01ng on, and not left
to wonder, because he sees ngthing happen, if something

has gone wrong. - : ' .

The fourth purpose providesTthe main /reason for glvrng the remaining

parts of the respon%e C7.' Bach of these lines is glven after some corrob-
orated response is obtained in the sequence of: (1) plac1ng the telephone
call; (2) identifying the terminal properly to the network and inhibit-

ing network echoing of characters; (3) establishingythe connection to

the host retrieVal system; (4) logging into the ref?ieVal system, with
appropriate identification and/or password strings; (5) in. some s}stems,'.
stabllshlng the abbreV1ated version of the dialog (between CONIT and

the retrieval system),-and, lly (6) connectlng to the de51red data-

. base. The entire process: omatic, and while messages are given
the user to keep him assured that _progress is continuing, hé need not be
'concerned w1th any of ‘the many. detalls of the connection process. One

aspect of the host" messages\of the connection prodess is fed back to the

The network is chosen® by CONII if the user does not spec1fy The
U """ default network was TYMNET here; at other times' it has been TELENET.
R . The preset choice of network is based pr1marrlx_2§’wh;gh_network was
eas1er to make local connectlons to 1n the recent past '

. . } .
- . : ¢ 2
. . -
. - . -~ o, - . -
R . :
’ . . - . N
. b . T s !
'
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user tor his possible dnterest: any broadcast news message. No such
message appeared in this login, but such news was fed back ™ the login

to ORBIT shown in €56 below.

The explanation ot the FIND command (C8) gives the user an exposi-
tion of the keyword/stem, free-vocabulary-based' inigial search strntoéy
recommended by CONIT. The user then requested cxplanations (€9-C14) of

additional information on searching, as recommended by CONIT.

At this point in the session, a commumications failure occurred.

The user picked the databaselagain, and communications were re-established.
Pl :

The user, who was searching on the subject "world cconomic and political
models'" then followed one of the'previous CONIT suggestions ang used the
SHOW INDEX command to browse the index of the SOCSCI databasekfor terms
alphabetically near two words related "to his search: ”modélﬁ énd
"world". The SHOW INDEX command is translated as the EXPAND command

\

invDIAﬂOG and the NETGHBOR cemmand in ELHTLL and ORBIT.

The, user follows Ehe CONIT suggestion to search on keyword stems
with his first search: FIND MODEL. Following CONIT's scarching prin-
ciples of searching all possible indexes on stemmed forms, this is
translated as SELECT MODEL? -- i.e., do a truncated search on the given

word in the basic index. 1In EIHILL and ORBIT, this would be translated

as "FIND ALL WODEL: These latter two systems do specifidically allow

searching all }indexes,, in contrast to DIALOG, which requirves a dif-

\

ferent kind of|search request for each non-basic index.

The host sponse from this search takes longer than a preset figuré

.

§econds): Wﬁgigvér long delays like this occur, CONIT

gives the user the option to wait longer for the response, or give up .
c . H .

(here set at fiv

and go on to something else. This procedure is another manifestation

of the doctrine of avoiding excessive time during which the user might

be unsure of What; if anythipg;.is happening or what he should do in

the absence_of:respoﬂse. Of course, this pro%edure also handles the case
where, due to somé unforeseéﬁ bccurrence, the host system ﬁEyEI_will
respond. We may note that the detailed explanation on what to do in .

this delay situation is presented to the user only in the first instance;

B

I~
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in later instances, it is assumed that the user knows what to do.

The power of the truncated or stemmed scarch is demonstrated by
the fact that the results for set 1 and set ¥ show significant ly higher

retrieval counts than would untruncated scarches. .

~ .Note the specrdl message at the end of the response to the second
search, suggesting the combine operation; this follows the principle of
providing sﬁggestiqns when most likely to be needed. *The user here had
alréady seen the éxplanation on the COMBINE command and so goes ahead to
pérform,it. ‘

l\\ . el . ) |

h The user next issues the SHOW commdnd to see catalog output for " gf
retrieved documents from the current qet After getting more detailed
information on jpow to get more particular output information, the user -
requests all the information available on document 4. e then reque%ts all
on all documentb 1n the current set be output offline (at the remote “host

site) and ma11ed to M.1.T

” -

Just a few interactions sélected from tme remainder of the session
will be chosen to illustrate some other system femturgs; 'fn U33, the
user has made a syntactic error (left out spacg after COMBINE ¢ommand);
he realizes this and strikes the BREAK key to "kill" the‘lime up to
that point and return to CONIT command level in order to resubmlt command i .
in correct form. In U53, the user employs the Boolean AND NOT operator_
in a COMBINE cmmmand to eliminate documents already retrleVed. In US6,

“he decides to search a new~database'!SSIE (the Smithsonian Science In-
formatlon Fxchange database contalnlng research project spmmarles) At
the t1me of the experiment, thls database was available through CONIT
only on the ORBIT system. CONIT recognlzes thls fact and logs in to = -
'ORBIT ‘after logging off of DIALOG. |

-
<

The.user.employ; the samé CONIT commands to redo his search in
SSIE; of course, different translations are ihvolved.‘ In U84, the SHOW
~ REVIEW command is glven to request a listing of all gearches done on
SSIE during the session until that time. In U90 the. SﬁSSlon is terminated
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with the STOP command; CONIT automatically logs off of the connected

retriéval system before terminating the session.

2.3 Summary of CONIT Commands

The functional capabilities of CONIT ave.summarized in the tollow-

ing list of commands:* :

¢ 2.3.1 Instrpctiom~Requesting

EXPLAIN concept
- An explanation of the concept or item designated concept
is given a

HELP = EXPLAIN EXPLAIN (Gét—started message given)

N 2.3.2 Database Information

~
/

Show DATA.
Lists sevén areas of data bases
"SHOW DATA.Q
_ Listé databases in area n

! -

o EXPLAIN DATA. datdbase [system]

Get the explanation ofrdatabase'databQ§g_from system system
- /

2,303 batabase Selection _ } ' /

PICK détabase [system] [nefwork]

o N

work. Eﬁrst lbg off currently connected sysfem and select default system
— / _ ]

and}dafab5§e, as required:

. 2.3.4 ‘Search and ‘Index Operations I /,;Lx'

T
{

FIND subjec;

‘“‘Do7a truncated search in the basi¢ index (and in other indexes,

for

if poésible) on the_subjecf ﬁerm(é)fubjqu.

&~ ":

¥ In the explanation of , commands, we 'use underlining in examples of
o language construction to indicate variable elements and bracketing
L to ind1cate opt10na1 arguments. S - - ’

R annect to dafabase_gggpbase on system system through network net-,
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FIND AUTHOR author-name . -

ho a truncated. scarch in the author index under the name author-

g

L}

SHOW INDEX term

Perform the browsing command to display terms alphabetically near

term from phe basic index -of the current]ly conneccted database.
SHOW REVIEW - |
A1l searches in the currently selected database are reviewed,
COMBINE SET, i bool SET k
The sets designated 1 and k are combined accoraing tothe Boolean

operator boal, where bool = Tand", "or'", or "and not'.

2.3.5 Outputting .Document Information
SHOW [DOCUMENTS i - k] [SET s} [TYPE] [OFF]

Informatidn of the type type for documents numbered i through EAOf
set s is given. ~The types allowable are '"'title", "abstract",''citation

(title, author, and source)'", and '"all'; the default typc is "citation".

. The default documents. are the first five. If k is missingifinforhation

on the single documeht i is output. If OFF is present, the information
is output offline; otherwise, online display is'assumed. The order in

which the arguments appear-is optional, _ .

fl
\

2.3.6 Miscelianeous‘Commands

" SEND command -~
. - r . : 2
The command command is sent directly.to the connected remote host

retrieval system without' translation.
START
. Begin, or rgstari, session.

... Y o.stop oo .

. End session (disconnect any connected systems' first)
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DESCONNECT

{

Disconnect conmected. systems (but do not end session)

COMMENT commcnf

The user's comment comment is saved by CONTT for future review by

s

) ,the research project investigators.
] /

SHOW STATUS

‘The names of the currently connected databasc, system, and network
are displayed.

SHOW NEWS /

L 4
The turrent news items from the connected retricval systems arve

displayed to the user at the terminal.

s

In addition to the commands meant for repgular use by ordinary end - »
‘users, there a;c a mumber of commands designed for use by the CONTT system
implemcnicrs and operators. ‘These commands pcrmit the %ollowing‘operations:
sclecting a rule table to guide the session and translations; making mod-
ifications to the current rule table; and putting the CONIT system in a

mode to accommodate debugging operations.

!
2.3.7 Interrupting and Editing

The BREAK key can be used to iﬁterfupt action of CON1T or
the repote system. TIf CONIT action is being interrupted, control is
réturned immediately to the user for further comm;nds. If rcmote—systemr
actionlis being intetxupted, then CONIT sends a simulated BREAK (series of
nulls) to that systgm (if it accepts breaks) in any case, CONIT then
waits for a signal from the remote system jygn1fy1ng that it is ready for

additional commands before returnmng a user-cue to the CONIT user.

’

. . lhe MULTICS character- cancel code (H) and line-cancel codo (@) are used.

- In addition, the BREAK key can be used to k111 thc 1ine and get a new

«

user, cue, -
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S INTERFACE EXPURIMENTS

3.1 QhJcctlvo

The broad objective of the experimental program was to evaluate
3 . A - »

the CONIT interface in terms of its ability to allow end usgrs to satis-

-~

ty their informational neceds by accessing a network of heterogencous

information systems through the interface. Several meaSures of cffect-

iveness were considered: quantity of information ‘recovered; usefulness

of recovered information; effectiveness of individual searches ( as
measured by precision) and of the overall session (as measured by recall);
the time requiréd to avrrive at various stages of the search; and general

user satisfaction with the interface.

A second objective ‘was to make a comparative analysis of an online ' ,

and offline approach to search-strategy formulation.’ As discussed in detail

[

below, we have come to the concMsion that an cnd user's ability to formu-

4 . A

late a good search strategy is crucial to his success in extracting useful @

information from the network. Trained information specialists have con-

~_‘siderable skill .in arriving at a good strategy; how to substitute for | LY

this skill when an inexperienced user is online was one segment of our . "

investigations. D N ' _ =
™ ! . o '

3.2 TheLExperimentai Users and Their Information Needs - o

L We sought typical end userq‘to serve as experimental users (EU's) of #_' S

the. CONIT 1nterface system. Such users were sblicited through notices f IR

posted a't locations scattered around the M. I.T. campus. These notlces

- . »

offered free 1nformat10n from computer databases in return for part1c1pa— N

tion in our experiments. Responders to the offer were. interviewed to .. R

determine the1r information ‘needs :and backgrounds especially with respect
to computer experience. Ba51cally, the 51x kU' were the first responders R
who could be fitted in with ‘the experimental schedule. Several res-- o

ponders were tm‘ed dway, either because they were already prof1c1ent -

e ‘of more computer retrieval systems, and/or they did not S

_— : v . .o T
I 7. ! A ‘\,\’\ . o .. R - 3 ..‘ -

T
e

| 23(; i' . T [j;:

searchers in on

v ‘ - . . - .
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have an immediate, bona fide nced in

current personal interest.

chosen to be EU's are given in Table 1.

online to a limited extent,

but. not for

terms of a well defined. topic of

. The general search topics and professional backgrounds of ‘the six

A1l six EU's had used computers

information retrieval. However,

four of the six had observed others do online bibliographic searching.

,

Table 1. ‘General Search Topics of the Six LU's

Professional
Level

Graduate student in

-Library Science; part-

time secretary

Engineer; part-time
graduate student in

Aeronautics

l.Graduate student in Mech-

anical Engineering and in
Pdlitical Sclence

. Graduate student in

Physics

Research Staff member;
Post-doctoral Fellow

Graduate student with
background in Chemistry,
Library Stleaie and
Social Science

+

El

General® Search Topic

The interface between municipal :
libraries and social service agencies

Airplane wing section design

A

World models in economics and
politics .

Cross sections of helium f2ons under
electron bombardment

Measurements of twe-ear phenomena
in persons with a hearing loss

Oral exdgminations as a testing tech-

- nique and -curriculum design in

medical education-

)

T .o : o o ) : ) ;
None of the EU's had been using computers regularly in the recent. past.

One of them was an excellent typist, four were fair, and the remaining one

c1a551f1ed hlmself as a¥hunt and peck" type All of the'EU's were in an

-academlc and/or research env1ronment

LRt

--1ng at the graduate level:
spec1a1 (part t1me) M.T. T, graduate student, and two Master's degree candi—

" dates at neighboring colleges.

£l

(X

Flve of the six were currently study—

two fqllvtlme M. I.T doctoral candidates, one: .

The 51xth EU was a post doctoral Fellow.~

H
.

I




ulation; they are reproduced in Appendix C.

A

The secarch topics covered a wide variety of subject arcas, including

. «
three in social science areas and three in physical, medical, or engin-

ecring sciences. ’
)/'
3.3 Experimental Procedures P
All experiments were carefully controlled and monitored. To the

extent possible, the same set of procedures was used for each EU and the
same sct of data points was recorded. Three EU's (EUL, EU2, and EU3) |
identified as. "Group A", began the development of their search stldtcgi
offline;fin accordance with a set of printed instructions given to them
at the'gquet of the session before they engaged the computer terminal.

These instructions concern databasc selection and search-strategy form-

The other three EU's (EU4, EUS and EU6)., identified as '"Group B',
did not get the offline instructions;lthey were assisted solely by the
online instructions giveh through the terminal, In ofher words, all EU's
were given gnline instruction through CONIT, while just the first three

had additional offline instruction.

At the beginning of each experimental session, an experimental super-

visor (ES) briefed th& EU concerning the nature of the experiment. In

order to keep this briefing as nearly uniform as possible, a common brief-

ing statement (see Appeﬁdix C) was read to the EU. The oral briefing
took_from 3.5 minutes to 6.0 minutes, and averaged'4.6 minutes in length

for -the six-EU's

’

Following the leeflng, the Group A EU's were given the offline

1

}nstructlons._ These users spent between 20 and 36 m1nufes w1th these

'materialé‘ras shown -in Table 2. Theexperimental superv1sor answered

the EU's questlons after the debriefing and during their use of the off-

.Yine 1nstruct1ons.' The online session itself — 1i.e.,.the EU's inter-
action with CONIT at the computer terminal — began im&&diapely after

the briefing for the Group'B EU's and immediately after the offline

pfeparation'méntioned above for the Group A EU's. "The experimental super-

visor remained in the room where the EU worked at the terminal. The purpose

A . N




‘términal to monitor the CONTIT/EU imteractions. Thé supervisor could

-3

3,
of this arrangement was to provide unohﬁnysivc monttoring of the
session and of the EU (beyond what was ;)()Q‘}i:il)_lc from the futll record
of user comands and CONTT responses, as m(nnt(nncd in a computer
"audit" file). 'The supervisor.sat at a tcrﬁ§nnl located at the opposite
end of the room from the onc at which the BY worked. At the terminal,

-

the eupéfoeox feigned work unfg)nted to the EU, buit actually used the
also observe visually any activity of the EU not Tecorded on the computer.
The EU himself was asked to make written or mehtal notes of particular
problems or other 10dct1ons he might hdve $0 as to be able to relate

his/her expellences more complctely to the supervisor at a post-session

L 9

deébrietfing. 'The s&ﬁervisor did not prompt the EU or otherwise interferc
with the course of the interaction unless computer system bugs or computer
communications problems appeared to hinder the continuation-of the session;

& few such problems did crop up, as explained below.

The online session was terminated when the EU issued the SYOP com-
mand. The primaty mctivation forfterminatiné the session appeared to be
the EU's feeling thdt he was at the pO\nt of d1m1n15h1ng returns, as far
“as gettlng useful 1nformaﬁion was concetned At the end of the online
50551on the supervisor held a debriefing conference with the EYU, as a
means of -getting his redctlons _while they were flesh in h15 mind. This
debriefing included a detalled review of thc session 1ntoract10n5 using
the terminal typescript and any note of the EU or supervisor as guides.
The review emphaqized 1) ~any problems encountered by the EU; - (2) the

ratlonale for EU %ealch strategy’ formulat1on, and (3) relevance judgments .

’.by the EU on’ retrieved documents. The EU's were asked to judge relevance

€ . . . . .
on a four-point scale? high, medium, low, and none. .
' .
' © : ’

Based. on' the relevance judgments given by the EUs during the ex;efj-
mental sessions, we subsequently performed an analysis of search strategies

that might improve on the searches of the L A Searches based on this

~analysis, both in databases plcked"by the EU and in others, were then

performed. Catalog output trom selected documents retr1eve8tfrom these

S it < Fo—) .~ L
- . BT e PN e m el P, -
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searches, along with the of tline output requested during the online

experimental session, was then presented to the EU for turther relevance
judgments. In a couple of cases, a second round of analyst scarches

i3 r/ . - -~ . . ~
and EU relevance judgments .was carried out before a final analysis of the

experiment was Combletcd.‘

‘3.4 Experimental Result;

3.4.1 Quantitics Measured

Stgtistigal data derived from the various stages of the exper-
imental analyscs are summarized in Table 2. The meusurembnts for the ind-
ividual EU's are given aleng with averages for each quantlty measulcd
Averages are shown for: (1) G10up_A{ the offline-instruction users (LUL-3);

(2) Group B, the uscrs having online instruction only (FU4-6); and (3) all
- )

(.

t &

six BEU's (EPJL1-6) taken as a single group.

~  The quantities measured include the times required to reach various
critical junctures. of the session and numbers related to how Susy the
EU was and how many useful documents were retrieved, compared to the
number potentially retrievable in the databases. The times measured in
(2a) througﬁ (2d) refer to the time from the Qegiﬁning of the online ses-
sion at the terminal. The time-to-first-PICK (2a) is how long it took the1
EU to p1ck adatabase in’ which to search. The time-to-first-FIND (2b) is the

time unt11 the first search command was issued. The time-to-first- SHOW (2c)
is the time until the flrst output, on retrleved document references was '
requested. .The time-to-first-useful-reference is how long it took before

the EU saw a document reference that was useful to his or her problem.

The number of commands issued online by ‘the EU (4a) and thehre5u1ting
number of online éypescript pages (4b) -- each page is about 60 lines, some
of. which are blank -- (see Fig. 3 for typical page) are measurements of '

"busyness'', Thése'figures are normalized, for length of time at terminal \_.

“in (5a) and (5b).

R
L}

The number of document references requested by the EU (8) is broken

o

down to,those shown online (8a).and those requested for offline output (8b).

iSimilariy, the number of documents judged useful by the EU (9) -- based on



Table 2.

L5

Results of User Experiments

Individual Users

. Averages
Quantity Mcasured U1 U2 | BU3 | EU4 | EUS FUT-31EUA-6 | EUL -0
. 1. Time (min) for offline
instruction 20 .| 23 36 . - - 20 0 -
2. Time (min) online until: !
20, Lirst-LICK- S o | 7 | 6|23 7 12 9
2b. first FIND 8 | 14 |34 [15 | 32 18 19 19
2c. first SHOW (Docu- N > :
- ments), 20 | 19 [ a1 |15 | M 27 24 25
2d. first useful ref. [30 | 20 [ 41 [47 |50 33 37 | .35
3. Total online time (min) 50 S¢ 110 | 69 124 j108 72 100Q 86
4. Amount of interaction
Aa, commands issued _ | 63 381 90 |72 114 |84 64 89 77
o 4b. pages of typescript| 14 | 11 | 24 [19~] 30 |27 16 25 21
5. Rate of interaction N
5a. Commands/minute 1.3 0.7| 08 1.0{ 0.9f0.8 0.9 | o.9 | 0.9
5b. Pages/hour 17 {12 ] 13 117 |15 |15 14 16 15
. ' ’ -
6. Total session time (Min) | 70 70 1146 69 [124 [108 98 100 99
7. Number of: N\ {.
7a. Databases, searched 2 1 21 2 2 2 1.7 2 1.8
7b. Retr. systems used 2 2 1 2 2 1.7 1.7 1.7
- 8. . Number doc.” references: ) '
. o 7
8a. shown online 20 7| 68 |29 | 60 | 38 . 32 w421 37
8b. printed offline” ~ | 40 | 50 319 | 0 | 0 | O 136 0o | 68
. 9. Number useful refs: N
" 9a. seen online 4 334 ] 1]31] 8 14 13 | 14
S _ o ' ‘)
9b. total found by user| 19 | 30 }171 1 | 31| 8 77 13 | 45
10. Recall base, est. . |960 11000 | 730 140 [1200 670 || 890 | 670 |780
11.. Recall ' ' .01} .03].01 .09 . | .02 ].05
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\
the particular catalog output seen -- is indicated for online retrjeval
. . . . [ . . '. .
\ (Ya) separately from the total found (9b). Precision figures are implicit

in these statistics, although the precision so derived is for sclected

portions of selected searches. |
The recall base was estimated on the basis of relevance judgments

made by the EU on samples of documents retricved in post-session analyst

searchoes. For purpose of this summary, a document was considerd "relevant!

if it was marked as being of "high' or "moderate" relevance by the EU;

"low'"-relevance documents are lumped with '"no'"-relevance documents as being

onrelevant. For the purposes of the six EU's, relevance was closely -

. related to usefulness, although we shall qualify this point later. The

' recall base was derived by a simple extrapolation on the samples shown to
the EU: as will be discussed below, this is simply a lower bound on the
'gtuél recall base that would be found through-tully exhaustive search
methods . ' ;
3.4.2 Overview of Results

The results generally show that the EU's were able to use CONIT -
oW

and find a2 number of 7relevant documents on the1r own. However, because
pa{ﬁ}cular circumstances affect the results’ so stlongly, we need to con- '
sider more details concerning the individual sessions in order to properly
assess the degree of effectiveness of various aspects of the interface.

N

A summary of pertinent session details is given in Appendix D.

;  In attempting to evalute the effectiqenésé of the experimental CONIT

system -- and thereby, the potentlal effectiveness of similar interface
.sﬁstems --  we mlght start by conb1der1ng one measured quantlty in Table 2:

the online time until the first useful reference was retrleved (2d) . The
éverage of "this measurement over all six EU's was 35 minutes. This figure
can. be judged in either a i tive or a positivé light. On the one hand,

if the EU had worked with :Sitnformation specialist intermediary who was
experlenced in’ the several systemq involved, the same results could undoubtedly

:have been achieved more quickly.

On the other hand, the experimental results suggest that inexperienced




N
users can, with the aid of interface technidues, find information ftom
heterogeneous systems uﬁd databases in reasonable porieds of time. Note

! that what is included within this time per$Qd is learning how to inter-
act with CONIT at the terminal, and specifically, Jeafning and using
commands to get explanations, pick databases, perform searches, and display'
information on-rctriovod documents. ;n'addition for the EU's pf Group B
— (and paltldlly tQL those of* bloup A), 1nfurmat10n hdd to be abforbed

1cgd1dlng the nature of paxtncu]ar databases and the techniques for

5earch—st1dte$y formulatlog.

In making more degpff%d evaluations of the interface and its potential,
it is worthwhile to consider two related but separaele aspects of the EU's
usc of the system: (1) the mastery of the CONIT command languagt and
mode% of interaction, and (2) the adequacy of ‘the development of seerch
strategleb. Howevi before looklng at these two aspects in detail, we

first take up the Question of supervisor's assistance.

Since there were a number of instances of supervisor interaction with
the EU during the online session (see;Appendlx D), it is dpproprlate to con- ¢ p
sider the extent to which the results were altered by this dev1at10n from
. the'de51red goal oﬂ/;i human interference. O(r opinion is that while some
documents might not have been retrieved, or mlght have taken 1onger to
retrieve, without supervisor aid, the basic conelusions about potentia¥ -0

interface effectiveness will not be affected. ) > -
: . _ . A

Ficd

| The justification for this opinion is based on the observation’ that

"there were three main kinds af situations ih which the suPervieor-inter— S
vened. In the first'type’ok sifuation, there was a CONIT system bug that
ser1eus1y interfered with the experlmehtal session. Two ,such situations
arose: (1) inadequate handling of "TIME OVERFLOW'" message from ORBIT for.
EU3 (Section D3.2) and (2) 1ncorrect hand11ng of the BREAK request for EU4
(Sectlon D3.5). In the secohd type of S1tuat10n, a clear 1nadequacy in -
CONIT operation was perce1ved Fhis mlght be termed a k1nd of des_gg bug

as opposed to the 1mp1ementat10n bqg of the first situation. Aga1n,;there

Ty
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: N - _
were two such situations: (1) confusing message” when delny\nvcurs

in.the host system response (sec Section D1.2); and (2) the incorrvect
“handling of a §eurch on terms found in a SHOW INDEX response (sce

Section D4.9). AN

In the third type of situation, the supervisor simply decided to
terminate thg session before the EU was fully prepared to do so on his own.
This huppeﬁed with EU2 when the supervisor advised him on how to get off-

~line output' in order to finish the session.

In other cases of CONTT, communications, or user problems and guest-
ions, the supervisor said nothing or merely urged the user to at;tcmpt to
Jrandle the problem himself. 1In no case did the supervfsor interfere with
scarch strategy formulation or otherwise push the EU to use a particular

!
command or approach. . : L

In a working interface-environment, the first twp types of situations

would be ironed out, after a suitable debugging period.\]In fact, all of these
\problems uncovered in the experiments were soon corrected in CONIT. The
problém with EU2, “on the other hand, has been accepted as a partial féilf

ure of the CONIT system used by the EU's, although in fact EU2 was satis-

fied with the résults he had obtained online. ‘ ' Y ’j
. : \\\ '
/314,33 User's Mastery of Commands .
’ ' In évaluat1ng the EU's mastery of CONIT commands, we may once

more look at both negatlve ‘and p051t1ve aspects. On/the-negatiwe side, - as
(is detdlled in Appendix D, four of the EU's each made at. least a few-mis-
takes in using CONIT commands. On the pOQ1t1ve 51de, each FU d1d with
the help of_the5§ystem, Successfuhly use,jelther at first or eventually,_
- each Basic éommandf’ Furthermore , w1th the exceptlon of EU2, who blundered
1nto the use of several commands w1thout really understaﬁﬁlng them each
EU ..arrived at a reasonable understandlng of a11 the ba51c commands, at

o

least in their simple forms.

wany

O T SV NI
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It 1s instructive to consider the mix of commands used by the EU's.

Table 3 shows the eight most commonly used commands issued by the LU's.

It may be noted that, while all EU's were in a learning wode, well over half of =

the commands were "working' commands, i.e., commands requesting searches,
search terms, or document output -- as opposed to commands simply asking for
explanations of system use or requesting continued waiting for a host res-

ponse (YES).

“ —
Table 3. Most Commonly Used Commands

Command ’ Average Number of
Name : ~__Usages, per User
_ . ,
FIND o . | © 133
~ YES (resbonse to the wait question) ‘ 12.8
© EXPLAIN - | | 10.3
"~ SHOW (Documents) 9.2 /
s COMBINE 6.9 [
SHOW INDEX ’3.8
PICK 2.8 .
2.7

BREAK (key hit)

ar

\ .
While all the basic commands were used by each gU, there were a mumber of

specialized commands and explanations which could have ‘been more helpful.if used
by more of the EU's. ‘ The SHOW REVIEW command was used by only two EU's;
others would have been able to keepftrack of . previous searches more easily

if, they had used it. None of the EU's used SHOW TITLE, although that could
have speeded-uprbrowsing'thfough document -output. EUl did not use SHOW INDEX

_or SHOW ALL -- two functions that could have helped her search strategy for-

Y
2

multation. ' o . .
© Three EU's did not avail themselves of the opportunity to get offline

output.- .The explanations’ for developing search strategies -- beyond the
initial E FIND j\ received scattered usage. Table 4 shows the number of EU's

who requested thege explanations.
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Table 4. Use of Search Explanations

EXPLANATTON

»

NUMBER OF EU'S REQUESTING

(92

E FIND

E FIND AUTHOR
E FIND BETTER
E FIND MORE
E COMBINE

—
L[S B2 |

P

As will be discussed below under search strategy analysis, the

effectiveness of use is related to the thoroughness with which the EU's

sought and read the explanatory information available online.

-~ ' -To delve'further into the effectiveness with which EU's used CONIT,
we nay'consider the time required to perform particular tasksi One approach
to this analysis is to look at the time measurements in Table 2, and in

particular, at time differences. In recording'the'"time to first PICK",

- we aresmeasuring how long it took the EU to get, read, and dlgest the

1n1t1a€ online explanatlons about system use and tommands - part1cu1ar1y,

. . EXPLAIN and PICK commands -- -as well as getting sufflclent information
-about databases in order to select one. The average for all six EU's was
Pnine minutes. The Group A EU's (with off11ne instruction) did Copsiderably
better (seven mlnuxes) compared with the Group B (no offline insfruction)
EU's (12 minutes). It is tempting to attrlbute this differenfe to the

SO l_“ availability of databaseégnformation to Group A prior to the online ses-

e 51on. However, a detail review of the individual EU session, 'which‘we

o

shall now give, casts some doubt on this slmple 1nterpretat10n.' C o

~

It does appear true that each of the EU's was able to get and Tead

the inltlal explanatlons with reasonable dispatCh. Also, .none of the Group

A EU's used any - SHOﬁ DATA command to get online informafion about data—
i.;f'x -}fbases whereas the Group B EU's used an average of three ‘such commands_

: each HoweVer, if we look at the time to pick for the individual EU's, S

f;we see that it is- only the t1me for EUS (2} minutes) wh1ch is s1gn1ficant1y C
L different from that of the other EU's, and is the cause for ‘the - large dif--

- ference between the two groups.. When the se531on for BUS is Teviewed
B . . R . ) i\;-i‘ :

@
b
Y

e

SR
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(see Appendix D), it is seen that a major reason for the fonpg time-

to-pick by the LU was his decision to get additional information

about one particular database n?d the difticulty in getting that” infor- B
mation because of telecommmications problems and a misreading.of the

database number. Except for these problems, the EUS.tjﬁcnto~pick wou ld

have been about 10 minutes, and Group B's average wougazpave beenw close

to Group A's seven-minute average.

\

On the other hand, ékc ane EU who was most helped by the offline
database information was EU2. Unlike most of the others, he had little
a priori kﬁowledge of any online dufabase, and he used the alphabetical/
index to databases by professional fields (see Appendix C) to learn that
acronautical engineering was coveréd by the COMPENDEX (ENGINEERING INDEX) oS
database.. Yet it was EUZ.who spent the second most time to pick (nine
minutes ) of any of the EU's. The explana%ion‘for this anomaly is merely
that EU2Z spent more time on the early command explanations -- due to‘his‘

By

many typing errors and other confusions.
y ty ) _

An analysis of the utility of offline database instruction suggests
that this method of presentation cotild save two to three minutes of on-
line instruction for users like our EU's. While the overi}} sysiem cost :
might be somewhat lower with offline instruction, the total u;er's time
might be expected to be about the same, assuming similar information
available from both media. Additional comparison of offline and online

-modes is given below in Section 3.5.3. -~

7/ This analysis illustrates the need to look behind the simple averages

to the iqdividual éircumstances,in order to interpret the stafist%gs

properly. “In particular, considerations of individual background, needs, 5
and errors, as well as system problems, neéé to be taken into account. .
This is especially true in the sitmation where relétively few individuals

are being grouped in each statistical group.

The time from the first PICK to the first FIND-command (2b - 2a) -
includes the time to make the connection to the database and get online ’\\l

instructions on searching, read the instructions, and prepare the first

o . et
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search.  The average time for tﬁo six BU's was 10 minutes, 1t might
be expectod that Group A, who had the pre-session oftline inslructﬁon,
would be faster. However, Group B is actually faster on nvornge; seven
minutes compared with LI minutes. lere again, we must look behind the
averages. The longer qveruge for Group A can be traced to EU3, who took
27 minntes in this period. When @c unuiyzc the reason for this length
of time, we find that EU3 was the only EU who requested all of the on-
line seaxrch instructions, despite having also seen the offline instructions.
FU3 was meticulous in his utilization of both offline and online instruct-
ions; in this respect, it may be noted that he also spent the most time |
(36 mingtes compared to an averugc,&f 26 minutes) in using o}fline instruct-
ion. But LU3 was by far the most successful of the EU's in deve]opihg
\Qn effective search strategy and in achieving fcsults,”a$ demonstrated
by the recall figures. It is therefore clear that we must measure accomp-

lLishment, as well as time, to some particular juncture.

Other time differentials of interest are the timevpetween the first

search and the first document output -- average six minutes -- and between
the first document output and the first useful document found -- average
! 10 minutes. While there is considerable variation among the individnal

EU's for these measures, the average [figures give us at least some ind-
. > Lhe g/ )

ication of the time and effort required to develop the search in these

respects.
An objective measure of accomplishment might be related to _how busy
& the users are in terms of number of commands issued, or number of pages

of typescript generated. When these figures are normalized with respect
»  to time; we see that the EU's averaged 0.9 commands per minute, and 15
pages per hour. There is some degree of variation -of these figures over
.  the different EU's. EU% measured lowest in both categories and, in fact,
can be said to have‘accomplished least in both undeistapding and retrieval
results. \Hgﬁgyer, the next-lowest measures are for EU3, who did the best
| in termS'of—sysfem under§tanding“~effective use, and retrieval results.
co ' The highest figures were attained by EUL; but, q.;eview of her session
3 indicates ,that she may have missed some opportunities by moving too fast
- without taking sufficient time for reflection. Therefore, while these
measures ' of busyness may'have some correlation with accomplishment, it
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i1s nat always necessarily a positive correlation.

Before giving our final conclusions on how good the intertface was
in helping users learn to use commands, and on what the potential s
for improvement, we shall look more carefully at the accomplishments of

L)
the EU's in terms of retrieval vesults and search strategies

3.4.4 Search btldtcgy Considerations

The analysis of the retrieval cffectiveness in terms of
“recall for a given effort in time spent, compared EU resuits with those
. of analyst searching. This analysis led to a number of tentative con-

\ o

¢lusions:

"1) Users can get some relevant information solely through the

interface techniques. ' \

2) The natural-language, keyword/stem approach to searching is .
one important element in making the interface techniques

successful .

3) " Although there was a considerable amount of satisfaction by
EU's, the retrieval effectiveness in terms of recall per-

centage was only moderate-to-low.

.

4) _ Improvement to interface cégﬂbilities is possible through

enhancements and extensions to existing technigues.

¥
.
c .

In order :to justify these positions, we shall look at individual sessions.

: '
The session of EUl*proved to be instructiVe'fxom the viewpoint of
search sfretegycformulation and will pe reviewed here in some detail.
‘\Arhe top1c for EUl was "the interface between social service agencles and
public 11brar1es and how the1r 1nformatlon sources complement each
- other". EUl was considerlng thls top1c for a research”prdject, but she

had not yet done any searching. She had, however, brassed for about 10

-

minutes through the'ERIC thesaurus of descriptors QERIC, 1972) before

coming to the experimental session, and had brought with her a paper on
which she had written the following ERIC descriptors as potenflally useful
to her search ' |

311Brar1es

<

'llbrarlans

'social services
A et e

[ESN——
q

v\? mu-




.fis her mistake in u51n§ set numbers which prevented the results trom

felt' t
-"coopera ion" as a synonym for ”1nteraction" and created (U22) SET 18,
.which is the combinat1on of "cooperatlon' AND . publlc" AND librarieS'

'uments, of the 30 documents in this set EUI felt. that four of these

Z34 -

4. community services

5. human services . . : : v
0 social agencies

7. public libraries

8 library roferonco services

9. library services

10. 'community information Services

. e L
1l. information sources

LUl started out sourching on ERIC (see Table 5 for list of sonrch—rolntod
commands) nsinglthe keyword stem approach suggested by CONIT with tho -
search on the word stem "librar:". Unfortunately, as described above,

the delay wmessage at this point confused EUl and she did not wait for -
search completion. Thinking that it was the stemmrng that caused‘the delay
problem, EUl reverted‘%o full-word searching (U3 in Table S);k She then
tried two~ohrase searches (U4 and U5). The first got null.r sults because
it is a mixture of two ERIC descriptors but” not a descrlptor itself;

the second was aborted because ofd&he deldy messagetproblem ~ o

"~
At this point, EUl went back to the keyword search“strategy which

she employed for the remainder of the session. EUl then retrieved and
looked at (U12 and U16) the standard document output for documents from’-.
the, s€arches "libraries: AND social'” and "pubiiC' AND libraries: AND
social:'". No documents appear very relevant and”FUI dec1ded ‘that she
needed to bring in the "1n§eraction" cohCept One part of the problem

being intersected with the search on. "service’"‘

1 R

Following through on her hunch, EUI searched on"the word "1nter—

action:" and: 1ntersocted the result w1gh the previous searches (UIQ),

_this left jUSt two documents. On seeing the title of one of ‘these two,.

formance Gu1delines for Planning Community Resource Centers"I she
t' she had verified her hunch She. then reqUested a, search on )

"

¢

AND social'" On look1ng ‘at the standard Output for the first five doc-“

Ik v ) ‘l : - ':'\

LA . Kl
K [ Ll . 1, . . 5
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Table 5. EUl Search Strategy

COMMAND  ---->  RESULT |
. . »
Ul.  PICK 56A --> Connected to ERIC on "DIALOG
U2.  FIND LIBRAR --> ~ DELAYED RESPONSE - | .

U3.  FIND LIBRARIES --> SET 2 (7447 Documents)
U4, FIND COMMUNITY SERVICE AGENCIES -=> SET 3 (0 Docs)
US. FIND SOCTAL SERVICE AGENCIES ---> DELAYED REPONSE

U6. © FIND PUBLIC ---> " DELAYED RESPONSE
.,) U7. FIND SOCIAL ~-> SET 6 (44,534 Docs)
»U8.  COMBINE SET 2 AND SET 6 ---> SET 7 (526 Docs)(LIBRARTES: AND SOCTAL:)
. 9. FIND SERVICE --> - SET 8 (37,572 Docs) |
' v10. GOMBINE SET 6 AND SET 7 --> (= SET 7 -- mistake, meant SET 6 and SET 8)

"U11. COMBINE SET 2 AND SET 9 --->  SET 10 (= SET" 7 -~ continuation of above

mistake)
o _ , N
™ Ul2. SHOW ----> Standard information for first five documents of SET 10 shown.
£
Ui3.  FIND PUBLIC ---> SET 11 (41,738 Docs) -
¢ ’ : J

Ul4.  COMBINE SET 2 AND SET 11 ----> SET 12 (2,732 Docs)

U15. . COMBINE SET 10.AND SET 12 --->  SET 13 (222 Docs) (PUBLIC: AND LIBRARIES
' : AND SOCIAL:)

Ul6.. COMBINE SET 9 AND SET - 12 <----> SET 14 (= SET 13)

- u17, SHOW‘¥—¥—4> ~ Standard 1nformat10n for first five document hown.

[ 4

V18, - FIND INTERACTION ---> -SET 15 (9401 Docs)

_ “U19. . COMBINE SET 14 AND SET 1S5 --+> " SET 16 (2 DOCS)(INTERACTION AND PUBLIC:
' ' AND ¢ LIBRARIES AND SOCIAL:)
. U20. "'SHOW --- > ° Standard information for. the two documents shown

i
enyd

. : - M . . % . -
' U21. . FIND QOOPERATION ®  SET 17 (7155 Docs)
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Table 5 (continued)

) A
U22. COMBINE SET 14 AND SEY 17 --->  SET 18 (30 Docs) (COOPERATION: AND
PUBLIC: AND LIBRARIES: AND SOCIAL:)
U 23. SHOW ---> Jtundayd information for first five documents shown
U 24. S S18 ALL D1-30 OFF ----> Offline print for SET 18 (all information)
.requested , ' -
- .
U 25. P1CK S5B ---> Conne;ted to LISA qu ORBIT
U 26. " FIND PUBLIC ---->. SET 1 (4379 Docs) ) . .

b

U27. FIND LIBRARIES ---> ~ SET 2 (11,709 Docs)

¢ )
U28. COMBINE SET 1 AND SET 2 --3" SET 3 (3667 Docs)

)

U20.  FIND COMUNITY ----5  SET 4 (343 Docs)
U30. FIND SERVICE ----- > SET 5 (3837 Docs)

,U31. COMBINE SET 4 AND SET 5. ----- > “SET 6 (145 Docs) \
U32.  FIND COOPERATION --- > "SET 7 91178 Docs)

_U33. COMBINE SET 3 AND.SET 6 ---> SET 8 (85 Docs)
U34. COMBINE SET 8 AND SET 7 ---> - SET.9 (10 Docs)
U 35. SHOW ---->. Standard information for first five'documents shown

U36. S S9 ALL D1-10 OFF ----> Offline print for SET 9 from LISA ségrch

A

requestéd (all information on all 10 documents)

R

a
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these documents are cither highly or moderately relevant; this Judgment
is based on seeing titles such as "Cooperation Among tnlike Institu-
tions for Today's Learning Force", and "Community Problems in Five West

Central Counties'. 9

“Believing from this sample test that she had found a sizeable
number of relevant jocuments, LUl requested (U24) that atl information for
all documents. be printed offline, and she then pruccudcd-to search
another database: LIBINFO (LL1SA). On this database, BEUL dircctly and
confidently executed a keyword seavching strategy; this czytrastcd
strongly with the fumbling development of such a strﬁlcgy on the first
database: One variation is the substitution of ”cémmunity” for. ""social"
as a scarch term; we did not determine a reason for this substitution,
bit the use of this word in the titles of apparently relevant:documents
scems to be a faétpr. "The set resulfing from this strategy, ‘SET 9, ‘has B
nine documents, and as Table 6 shows, LUl rated the first five "highly

“relevant” on the basis of the standard information “from (U35). She thén
requested an offline printout of all the information for all nine docu-
ments. Feeling she had retrieved all the documents she needbd_forlthis

: .

early stage of her research, and not wdnting to '"use up too much waluable

computer time'', EUl then terminated the online session.

-~ When analyzing this seééion, we looked at the offline printouts

that EUl had requested. In contrast with the standard information

. Tequested online, ‘these printouts included abstracts:’ On the basis of )
" this analysis, we came to two hypotheses: v
1) the documents retiieyed were not actually as relevant as
EUl1 thought; and o . L;
2) the two keyword stems '"librar:'" and "communit:'" by themselves
. . 4
seemed to be good in a coordinated search strategy. ~
Searches based on the strategy of (2), with some varié?ions for analysis
¢ ~ ' . ¢
purposes, were made in ERIC and LISA, Ius nine other databases. Full-re
>° + cord output of the resulting documents, or sampled subsets where the _ %
: . ) . ;
retrieved sets were too big, were presented to EUl for relevance judgment.
The searches and judgments are shown iﬁ_i?ble 6. -
. . . " . . P
. - ;
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4
TABLI- . Search Analysis for EUIL
Relevance [Procision Yotals
)} ) 1 "
DATABASE  SEARCH NR NI mont: | oM onon] T e e M
- - A 30 5 UN 2 2 1 0| .4 .8 |12 12
| A 30 5 Uk 0 0 S 0} 0 0 {0 0
(ER1C) o
A 30 29 Uk 39 8 9f .1 41| 3 9
B LIBINEO b 10 5 UN 5 0 0 ol 1. 1w o
b B S0 5 UE 2 2 1 0| .4 .8 | 4 4
(L1SA) ) ,
© B 10 9 U 2 5 1 1| .22 .8 | 2 5
TOTAL USER SEARCHES 40 38 UF 514 9 10| .13 .8
ED C 1612 A0 AF19- 7 e i1| .25 .a2|403 282
; (FRiC) D 17 17 AF 15 8 31 .06 .35 1S
LIBINFO c 387 10 AF 12 7712 9| .30 .48/116 68
~ b 1
8y ’ 3 ! T
(LISA) E 191 2 AF 9 44 3| .45 .65
F 91 10 AF o 12 7] .0 .17 0 9
NTIS C 229 20 AF 6 6 6 2| .3 .6 68 682
’ . !
SOCSCI C 73 20 AF 1 415 0| .05 .25 4 14
SOC.ABS  C @ 25 . 25 AF 01 816 0 .04 0 1
R VI a4 AF |0 1 2 1] 0 .25 0 1
PAIS _ : ’
G 17 17 - AF 0 1 314 0 .06 0 1
INSPEC/EE  C — 19 19 AF 1 112 5| .05 .1 11
C 107 20 AF 0 3 611} .0. .15 0 16
S n .1079 10 AF 0 0 2 8 0 o| 0 o
: . ' ’ i : ’
LIBCON/E . C 172 20 AF 12 210 6.1 T2 17 A7
. : . - ! * 7 . 1
. = C 30 20  AF 33 5 9. .15 .3 5 5
. CDI . ' . | : '
| H , 1225 .10 © AF i 0 03 71 .0 0] 0 O
. PSYCH ABS. A s AF {0 0 2 6i40 0| 0 0,
. . ' . o . ‘ ¢ \ Y .
o .+ © “~—~TOTAL ANALYST SEARCHES (EXCL. DUPLICATES) - , gﬁ] 413
.y.:w_._..:,;:.‘.._.'..,h\,;ﬂ.- ..__._..z..-,,,‘_,:...,......‘ﬂ_.,_.._.’-._.:. e L.__-.."‘.__
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LEGEND  FFOR TABLE 6
SEARCH A
A: public: AND libraries: AND social: AND cooperation:’ "‘

B: public: AND libraries: AND community: AND service: AND cooperation:
¢ éommunit:-AND-librar: - - ‘ -
D: (social: AND (sérvic: OR agenc:)) OR (human: AND servic:)j
AND librar: AND NOT communit: gk o
E:  [C] AND NOT servic: . ] |

F:  [C] AND NOT librar:

4
¥ ) )
3 G: communit: AND inform:
, H: librar: tf 7

( 1 o !

Numper of documents retrieved by search
; Aoal

=
=
i

-

Number of documents evaluated by EU ) g

=
el
i

MODE = Mode of search and evaluation: U = user search; A = analyst Search;‘
s : ) -

N = online evaluation; F = offline evaluation

. ’ '

RELEVANCE: Number of documents evaluated with high (H), medium (M),

»

low (L) and no (N) relevance*

PRECISION: P = H/NE; pM = (H+M)/NE .

~ TOTALS: Estimated total number of documents of high (HT]}Or medium (M)

relevance based on (extrapoYhtion from) those evaluated.

-
L
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The relévance evaluations and other reaction by EUl confirmed
the o hypotheses.  As shown in Table 6, EUL downrated the relevance
cvaluations from the ratings made ontine on the basis of the ijmitod
information scen at that time. Apparently, EUl had simply assumed
(or hoped) that the presence of the search words on the retrieved doc-
uments would imply the desired rel ag%gﬂjhlni among thesc words. When

- this assumption was consistent with at least one interpretation of the

titles, EP] took that as confirmation of the assumption.

In fact, however, the 'cooperation'" mentioned in these documents

was generally intra-1ibrary cooperé%ion, not cooperation between the

* libraries and sotial service agencies. What is more, the words "social",
"service', and "cbmmunitx” generally did not refer to agenciecs other
than librarieé. Furtherﬁore, there appears to be relatively little, if
anything, accessible in the available dntabases specifically on library
‘cooperation with soc1al‘servxce agencies. The best that can be done for
this topic and what EU1 turned to, is to redefine the topic of 1ntelest
as '"the services otfered by libraries which support social service agency

efforts  (whether or not there is any specific library-agency interaction)'.

The analysis of this.session supports several of the assertions ﬁade
in deciding how to assist inexperlenced users to search heterogeneous
databases. In the first place, controlled vocabulary searching 1is gen-
erally more difficult and less effective than free-vocabulary searching,
especially for éﬁe inexperienced user. Even EUl, a library-science stu-
deng; had trouble trying to use the ERIC thesaurus. As a matter of fact,
there are two EQIC thesaurus de§ériptors that, whén interseéted, give
a moderately:good (high—precision,‘low—recall) search strategy: public

libraries and community information services. One problem, especiéﬁly

. o foréthe 1nexperlenced users, is the dlfficulty of findi_g_ the good terms -
and determlnlng that they are good. Analysis-shows that intersection of
these twq_search terms, while yielding a high-precision (>0.9) causes

recall to drop under 10 percent of its value on the more optimum‘héyword

~
3

. search. Theré'appears to be no why to-bring the .recall baék'up to the

-

P . .
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keyword search level without using many additional descriptor terms --
many more than the 11 found by EUl. Other terms noted from relevant

documents, but that were found by EUl keyword search A but that would

be missed by this simple descriptor scéarch, include: "information centers'" .

"community health services'", and ”jnformﬂfion sources'. Of course, as
more. terms are included in the union ‘(ORing) of the social-services can-

‘cept search, preciSi$n will decline.

The contrq}led—vocabulary type of search has even more severe prob-
lems for ‘this topig, in trying to extend it to most other databases. '
LISA is one databasé that does use the descriptors '"public libraries"
and "community information serv1ces” "however, as in ERIC, the inter-
‘Fection search on ‘hese two terms seems to'yield a very low recall («0.1)
in LISA of the estimated 293 relevant documents. A brief analysis of
other deecrlptor ‘terms used in LISA uncovered no descriptor search strat-
egy, even a complicated one, that would yield anything close to moderate

recall ( ~v .5) at moderate precision (Vv .2).

The NTIS database deScriptorS are somewhat similar to those of ERIC.
However, the Teports in NTIS are essentially a subset of those in‘FRIC
for this topic, and so searching thlb database in any mode does not aid
ret/\éval once ERIC has been searched. The controlled-vocabulary of .
J-bRIC carrles over orly, if at all, 1n‘any of the other eight databases
searched: As with the LISA datababe, no effective substitute controlled-
vocabulary search could be found in any of these databases, but the key-

word strategy was reaéonably effective for each of them.

An optimum, or even vefy _ffgctivg, free-vocabulary keyword search
strategy is not necessarily ghsy t0'déVelob. It took a fair amoént of
analyst time to determine't at the searéh_”communit:” and "librar:" is

“close to.optimum. It takes test searches and document output, to deter-
Jine that words like ''cooperation', "'service and '""'social" are more

hurtful than helpful when used in addition to, or in place of, the A
optimum search words. Also, it takes a redetermlnatlon by the end user

. '
that 11brar1es other than those des1gnated "'public" (e.g., mun1c1pa1

[
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county, co&legc,\etc.) may provide services that are relevant to the ¢

topic and, therefore, the limitation to "public" libraries is unneces-

'sdr1ly restrictive. While such analysis may be more or lass necessary

in different situations for either modes of searching, our analysis of
searching for LUl and the other EU's indicates that the free-vocabulary,
keyword/stem approach is easier, cspecially when secarching across

»

muliple databases.

The tigures bhow the need for multlple databases to achlcv¢ high
recall. Usipg only one database reduces recall by 0.28 . lﬂ;‘top two
databases~miss_eight percent of the recall base. Fully six databases
are needed "to avoid missing iﬁportant numbers of ‘documents. Even small
numbers can be important if they bring in a different perspectiye or

document type. It may be noted, however, that the precision of the key~

/
: word 5earch and the relevance of the relevant documents (ratio of H's to

lp

M's) goe§ down in the peripheral databases. ‘

Using the offline instructional materialé EUl, who did have some
pr1or knowledge of the ddtabases, was able to qelect most of the sig-
n1f1cant ones. She was also able to select the: two most useful datdbaseq
in rank order for the online ‘session. Two databases she selected, N
Psychologlcal Abstracts and Public Affairs Information Service (PAIS), had
negligible information on her topic. She failed to select three genéral .

databases with modergte améhnts of information: LIBCON, SSIE (Smithsonian
. . ~

~ Science Information Exchange) and CDI (Comprehensive Dissertations ‘Index).

_subsumed by a database (here "library" 1n LISA) ‘may be left out of the

\

SéVeral searches (see Table 6, searches D, E, F, G and H) were run

to determine if the actual recall base was much larger than the one deter-

?

" . . ) ~
mined by the basic two-word stemmed search. Results of these searches sug-

gest that the'actﬁpl récall base is probably within 20 percent of that

found w1th all of. the analyst searches. Search F shows that a concept

v

search statement in whlch case recall is increased by five percent at

fhe expense of a 0.08 percent drop in precision.

a
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Several additional points on ige scarch strategy can be mentioned.

In the first place, truncation searching on word stems clearly aids
retrieval; "librar:" picks up "library" and ”Jibraries"; "communit "
retricves "community' and ”cbmmunipies”; "servic:!" covers ''service",
"services", and '"servicing', etc. Secondly, there are possibilities for
spécial search techniques for improving precision; for Cdeple, excelud -
ing documents on "community coileges libraries" can raise precision
significantly in some of the databases without.reducing recall noticeably.

Increasing the coorddnation level does increcase precision significantly,

but at-a major cost in recall (witness searches A and B).

AN

The detailed review of the analysis for LUl given above exemplifies
tHe kind of search strategy analysis accomplished for the other EU's.
We shall now give highlights of search strategy considerations for the

other EU's. ) . ]

* EU2 ~ : ) o
- . _ ’o
: /

>

In viéw of the tentative ang exploratory nature oﬁ\fhe topic as {
« pefcéived by.EUZ, we did-not perform an extensive seggch’ﬁtrategy analy-
si¥. EU2 hit upon the quite reasonable segrch term "wings:" for his: .~
Eopic ,,Uwing—éection designY. In th& Engineering ‘Index database, clearly
-the best one for this topic, this search gives a precision -of 0.25, and

presumably,\a very high recakll.

RV

— Coordinéfing the search "design:" with "win@es! raises precision

to approximétély 0.6 at the cost of-halving the recall. Contrarily, it
i- s interesting to note that a truncated.search on the stem ''wing:" raises
recall by abéut 80 percent, with relatively minor losses in Pr;cision. w
«Similarly, truncated ggﬁkches add significanﬁlyufo exact—match.ssarchj

- ing; for example,-"des%gn:“ recalis 30 pefﬁ%pk more thanM"design".

"' A controlled¥vocabu1arf”searchiﬁg strategy is possible here_using/
two terms.from the Subject Headings in Enginéering (SHE,1972) thesaurus:
"Wings ahd Airfoils" and "Design'". “Seafchiné.on the;e_terms instead ]

of the individual words in the basic index appears to faise precision

somewhat,'at the expense of a seriéus degradation in recall; for example',~

RO "the search Qn‘"design" as a descriptor recall§ only 28 pgfcen; as much -
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as the search on the word "design' in the basic index

It also, appears considerably simpler for a user to select words
from’ the natural language than to have to look up thé appropriate head-
ings in a thesaurus, especially’(as is the case herc) where the thesaur-
.us fs not dlelnblelonllnc Note that thlq‘keywoxd/h3s1(~lndex approach
anp avoids tomslng on the user Lonslde1at16ns such as the distinctions

.Q'hotween ma]n hcad1ngs and subheadlngs controlled terms (dbscriptorq)
- and free t01m9 (identifiers), deaLr{pt01 phrases and descriptor words,
- . ‘ ﬁ;dnd tltle nnd abstrdct words. We may afso note that these distinctions

[

are further confounded by a few typo;,raphicaf errors and/or spelling
.
vatiations th&t have gotten into the database index fbr the deseriptors;
some examples are ”winga and airfoils", ”w1ngs aq7a11€o115”, ”w1ng§Jnnd
"w\aerof011s" and ”w]ngs and a11 foil". While there are only one or two
documents involved in each va1ldt1on each sdph variation appears as a
‘separate entry in the onllne index and, collectively, they tend to

clutter up the index and make the selection of search terms more obscure.

( EU3 *

t The two databases segfched by EU3,§§$CI (Social Sciences Citation
Index) and SSIE offer an-interesting contrast in indeking. SSCI has
very shallow ;ndex1ng (title words ° only), whereas SSIE has very deep
indexing (up to 200 words or more per document),‘lncludlng an elaborate,

hierarchical, controlled-vocabulary thesaurus of subject terms.

-

\

o 7 BU3 carefully read both offline.and online instruction on search
strategy forhﬁlation and moved directly to what turns out to be an
effective, simple keyword/stem search for this topic: "world "AND model:''.
This search gives 112 documents, of which 70 are rated H and 13 M, for for
a prec151on of 0.74. Substituting "dynapic:' for "model:ﬁ,‘EUS found :
© 25 add1t10na1 relevant documents out of 37 retrieved. Howefer; the use

~of "international:" for 'world:" and "simulat:" (e.g., simulation) for
"yodel;" in ‘three other searches found only three moreerelevant documents. [

. EU3 felt that he had féifly well exhausted the possibilities of effective

L. . » e v T ) ! . o )
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subject searching with the above searches. Later analyst searching boye
this out. Although citation searching finds an additional estimated 400
relevant dpocuments, there sppears to be no sdmple subject scarching
strategy that would rctrieve'many of these with reasonable precision.
Citation searching, which was not availablego the EU's in the virtual
‘mode, was rather effective for this topic, which has a few kqy authors
such #s J. W. Forrester, D. H. Mecadows, and C. W. Churchman. Citation
_searches on'thesc three authors yield 1301 documents with a precision of
0.3. 1t is estimated that the actual recall base for SSCI might be as much
as twice as large as that calculated from the scarches done.  While it
Qou]d be quite difficult to retricve many of these "hidden documents"

with subJect searching, we 5u9pect that a sizable number Eould be retrieved

.

with c1tat10n searches on other auth01s

The search "world: AND model:" in SSIE retrieves. 606 documents with
low precisioﬂN(estimated 7%). Coordinating with the word stems ''social:"
or "econom:" raises preéision to the‘B.Z to 0.3 range with very little loss
in recall. Thi§/}llustrates fhe possible need for more highly coordinated
search strategies in databases that are deeply indexed, if the simpler ~

Strategy retrieves too many irrelevant documents. of

EU3 was seeking to achieve as high fecall as possible and he wanted
to see even those documenté he had rated L (low relevance). In 'this situa-
tion, at least 14 databases are seen to be important. Based on the offline”
instructioﬁal material, EU3 had selected seven of the more important ones
(SSC1, SSIE, CDI, ENPRGY ENVIRONMENT, LIBCbN and . IN%PFC EE) althoqgh,he. ) {
had time online to “search ~only the two most 1mportant ones. EU3 selected = -
only one database (GRANTS)- that later proved relatively fruitless. Analysis
uncovered seven other databases.of moderate utility (estimated as having
_mofe than 10 documents of some relevahce): NTIS, PAIS, ERIC, BUSINESS (INFORM),
SOCIOLOGICAL ABSTRACTS, MANAGFMENT ~and OIL (TULSA). Five other databases

were found to have some fewer numbers of relevant documents.

B e

’ We_note that for this topic searching on\controlled~vocabulary terms

as such, for those databases where they do exist, seems generally fruitless.

~ g
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It is also of interest to note that BEU3 was hampered in following CONIT
instructions to find appropriate scurch\tErms in SSITE because the "PRINT
FULL'" -comnand into which CONIT regularly translated the "SHOW ALLY rcquost.
does not output index terms in this onc ORBIT databasc. This problem, now
fixed, is another example of how handling individual database poculiaritfos

can be important,

EU4

bue to various CONTT bug§ and a system crash (sec Appendix D), EU4
retrieved only one relevant document on his topic. It appears that LEU4
would have achiovﬁd good success with his attempt at following the keyword
approach if system problems had not intervened. Keywofd stem qearching

3

appears to be a highly eft1c1ent technique for avoiding the complex1t1ee

of the multiple and overlapping controlled- and free-vocabulary 1ndex1ng‘ A}
used in the prime database for this search, INSPEC-PHYSICS. For example, i’
if EU4 had been able to redo -- as he had started to do -- his search:

'”helium: AN ion'" AND electron excitation:'" as '"helium: AND  ion: AND g
%&ectron: AND excitation:', he would have rettieved'28 relevant docu-
ments instead ‘'6f one, although precision would have dropped from 0.33

to 0.04. : . I

Precision could'be enhanced without much loss of recall, especially
at h1gh relevance by further coordinating with the concept 'cross section".
What separated the mOre highly relevant documents from those less' relevant
were often such 1ntahg1b1e or hard-to-search coneepts as (1) a more comp-
rehensive analysis?/or (2) energy levels (e.g., relativistic effects not

wanted). PO ' -
) L7 f'l ' ’

EU4-eventualIy was able to follow onllne instructions with effectlve-
ness, although he never did use SHOW ALl/, which could have helped expose
1ndex1ng usages.“ On11ne instruction easily led EU4 to sglect the PHYSICS -
database, which was his main source in gflnted form for regular 11brary | _
searchlng He also used the SCIENCE-CITATION INDEX (SCI) database online,
because he knew the citation feature could help w1th "forward (in t1me)
cha1n1ng”,‘ however, he never did get to use that feature. Based on his

11brary experience he thought the CHFMISTRY database was ''too spotty" to




be wd®h soarching. However, his later cvaluations on analyst searches

-t
4 : 2
R :

did indicate the lnnnber&gﬂ"nnodérxltc1y relevant dosuments cotild be
doub led by'ﬁcurching'thie dﬁ%ﬁhaqo EU4 had some interest |n hlph Ic_JlI Cw
for his thosns hjbllography, hut ‘ho was NOICJIH(C ested in tryjnk to/
insure that hc had not'mlssed any very relevant doauments,-' g , "

’ - . . v o

LEUS

EUS did mbdéfs%éiy well i; deveioping.and cxeeﬁkiﬁg a search strat-
egy but he was hampered by three ijQs of problems. ‘The Firsr kind'ianchd
system bugs and the setond kind rclﬂtcd to his difficulty 1n follOWLng J
certain CONIT instructions. \//eth k;nds of problems -- see Appondlx D for ",.
details -- had the effect of slowmqg EUS down somewhat and 11r1tat1ng him, '
but were not Lruc1al,'1n themsclyes ~in hl?des1ng search strategy develop-

ment, <.

The third kind of problem, which had ‘two asﬁects,~was in the area .
of search-strategy development itself. The first aspect ef;tHjs problem 5
was his continued attempts at full-phrase searching (e:g;, "hearing loss",
"abnormal hearing”, and "interaural time'.) Although none of these was
successful“(”hearing loss'" would have worked iu7MEDLINE, but was tried only
in SCI), and his keyword Searehing was at least madergtely successtul , he
seemed unconvinced that phrase -searching was a poor strategy. Analysis of
this session suggests some reasons for this reluctance to stay with key- -
wording: | . '
1) Subject phrases are 'matural" to most users, based on their

. .experience with manual systems. T .
2) The SHOW INDEX response showed that phrases were used (EU5 weuld

have been more successful ;f he chose only ‘'such phrases and not

simply invented ones that seemed Teasorjabde .)
3) The CONIT bug in selecting 1ndex term tags for searching (see
description under EU4 session in Appcndlx D) cropped up when EUS

ied to select a tag for a one- WOrd term; this fa11ure may have

B 1:R1b1ted him from single word searchlng, to some extent. .
4) EUS did not avégl hlmself of 5ome explanatlons (especially, |

E FIND MORE) that would/have emphasized single-word searchlqg.

:
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lhldOlﬂ)(cglly, these considerations are not unique to this BU; in fact,

tl

¢y were observed in other experimental sessions,

The secondfdifficulty in scarch-strategy formulation derives from

. g U5's~4gilure To use enough synonymous terms in searching or to collect them
i . . .
in "concept dundles” with the appropriate Boolean connectives. Three

component concepts can be derived for this topic:

_/
B

1) hearing
2) the binaural aspect of hearing

3) impairment to hearing .
Lirme !

Terms Synonymous or otherwise related to each of thesc concepts, and
later used in nnd}yst scarches, arc: J
1) hearing; hear; sound; binaural; deaf; listen; Lar; aural;
intqruural; dichotic;

~2) binaural; diéhotic; lateral; locat:, localiz:, iocalis:,'mnsk:,
_ interaural; ‘ » ‘ o
DU 3) }ﬁpair:, deaf dbfe;t:, aid:, loss. _ | o

LUS used about half of these terms, b&t bécausé of failure to search by
keywords only, and to group 5ynonym% by the Boongn OR (union operator)
before ANDING (1ntersect1n&),¢@11y a very few of the 200 combina®ion trlples
were searched. Analysis showed that most of these terms, and many of‘the
combinations, were needed to avoid serious recall and/or precision failﬂreﬁ.
Some precision problems were notged {; u;ing truncated forms (e.g., ”heartﬁ“
matches ”hear:”‘ana "earth" matches "ear:") ' but talse drop§ tend to be

) .
excluded on coordination. -

‘EUS had a bifurcated criterion for determininglre1é§apcei On the ope
hand, he was most interested in those documents where the“thfee concepts '
-were explicitly treated; on the other hand, he also declared relevant thoqe
dzzaments with a good treatment of the binaural hearing aspect alone 1f he
felt they could be helpful in analy21ng the hearing- 1mpa1rment aspect.
Approximately 10 percent of the estimated 1200 documents in the recall base

a greater-than ten-fold increase .in number over the 11 documents EUS had

in a bibliography he had acquired before the computer searchlng.

‘-i . '. ’ . . - . ' ' -' . 1 ’ . . ' ’ Lj
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Only a few of the 31 reclevant documedts“thul EUS foundonline fall
‘into the first catcgory. Monx others from both categoricswere includaed
in the searches that EU5 did do, and he could have raised his recall from
0.03 to about 0.1 if he had simply dumped some of these searches for offt-

line output. That he did not do so may be attributed to several causes.

1) frustration from the various problems encountered onfihc

2) not wanting td extend the online session ynduly;

3) realizatioh that theﬁprocision for the category-1 type relevance
. : was rather low; and : )

4) lknowledéo that the experimental supervisor/analyst might get this

« output for him anyway.
LUS was able to ‘'select five, highly relevant databases from odlinc informa-
'tion:-SCl, MEDLINE, LLBA (Language and Language Behavior Abétracts),
Psychologital Abstracts, and GDI; he searched the first two of these online,
Other detabases, y1cld1ng (mole than 40) relevant documents were: Physics

_Abstracts, SSIE, and NTIS.

" - In order to dchleve high recall in these databases, it js necessary

.

to leave out the impairment concept. (Actually, since LLBA 1mpl1es a -
language/hearing concept, ohly_the terms related to the hinaural concept™ -
wére_used to achieve high recall in that database). With that strategy,
preoisipn ran approximately 0.16 to 0.4. When the thrrd concept is
[coordineted, precision is raised approximately 10 to 50 percent (actually,
by higher percentageq ifjust category 1 relevance is meesured), while
recall is cut by factors ranging from two to 20 in most of the.databases.

In SCI, where the 1ndex1ng is very shallow, Yecall, is cut from 160 to threc.

EU6 '

. b ) '
EU6 presents another instance in which a bifurcated (specific-general)
topic became evident. The specific topic is. "oral examinations as a test-

ing technique in medical education'". The more general topic is "curriculum

¥

SR,

o de51gn phllosophy 1n medlcal educatlon" The relevance and recall figures
in Table 2 reflect a comblnatlon of these two topics. The main problem for
v :'fFU6 was a fallure to keyword due to an ‘over- emphasls on . controlled vocab-

‘___ulary EU6 got two documents when his search "ordl examlnatlons”‘in ERIC

<
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!Il.’ltCh(‘.d, that trecewocabulary (identificr) phrase. This may be considered

cither lucky (in that he got any hits at all on a tree phrase) or unlucky .

(in that a null result might have pushed him into needed keywording) . Lo

noted in a post-sossion interview that he specifically resisted CONIT's sug-
. : gestions to do keywording because he was "afraid that scarcheson terms

like 'oral! ahd 'exasiinations' would be too broad." lle went on, instead,

.to try to use alternate controlled-vocabulary (ERIC thesaurus) terms,

with which he was previously famidiar. This approach is a dead end for

that topic. llis scarch "oral communication AND evaluatioff methods', for

example, yielded documents concerned with the evaluation of oral communica- -

tion (other than for examination purposes).

A simple keyword/stem expansion of FUG's initial phrns@ (oral: AND
exam:) yiclds 649 documents at about (a poor) 0.03 precision. Also, the
stem "test:' must be added as a synonym for "exam'" ‘or about 30% recall is .
lo_s:t. In order to bring up the precision acceptub.ly, one must coaxwdinate
with a set of OR'ed_terms signifying . medical or other hlghO] cducatlon
The stem "™medic:'" is better (about 20 percent higher lecall) “than the
Thesaurus term "medical cducation”; however, about 40 percent will be lost
if one does not OR in an additional series of terms such as®'"higher educg-
tion", ''colleg:'". "professional education"?’”business education', "physician",

* etc. It should be ﬁoted,that EU6 himself got a start on such a precision-
enhancing technique. Also, precision is aided by NOTing ”1anguag§” to avqid

* . documents on oral language exams.

2

Actually, a.much simpler and mbre efficient strategy,would be -to insist. .
- on agradjacehcy match between the stems "oral:'"-and either 'exam:" or ”xe§t:".
This raises precision to over 20% by itself (NOTing ''language" would'prob;
ably ra%se it to over %0%) without 1051ng more than a few releant documents.

However, the CONIT language does not yet offer that optlon and, in any case,

-

= it is not executable as such in the MEDLINE or ORBIT systems.

i

The—optimized searth-stiategy.formulation in MEDLINE presents an B

A

interesting contrast. Starting with the same basic keyword/stém search,

one needs for precision to bring in some aspect of education (e.g., search

term '"educat:" -- medical or higher education need not be specified, sihce
_, . 7 .
‘(-. . 7 " " r A
- y ~
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the database implied medicine) and/or negate dentistry (stem" "dent ') .

the chief irrelevancy gencrator in MEDLINE in place of "lanpuage' in ERIC,

o
“b ﬂ//lt 1s possible tolachipve some success with a controlled-vocabulary
approach to the broader topic on curriculum design, as EU6 attempted, but

a keyword appréach 1s still much bettgr. The stem '"curricul:" is much
simpler and just as effective as OR'ing thc'approximntoly 35 ERIC Thesaurus

teths containing that stem -- aff least Several of which are required for
. 1

good recall. EU6 cut his reca}l close to-zero by insisting on the term

"educational phiiosophy”. HE wanted documents that discuss the pRilosophy
~of curriculum design, but this term is just not widely applied in ERIC

indexing. N T

Acceptable levels of breciéion are obtained by coordinating "'curricul:"
with "medical, prgfessional, OR health ed." for ERIC and with just the stem
"educat:" foi'MEDLIﬁE. (Note: '"educational philosophy" ag an additional
coordination term actually reduées-precisiou at the moderate and lower

- levels 6f relevance, while reducing recall by a factor of 100 or more.)
There may still be more documénts\in these sets that EU6 wants. Extracting
the more relevant ones would involve further precision devices: i.e., title-

word searching.

* Additional CONIT features that might have helped EU6 are:
a) E FIND.MORE § . -
b) SHOW OFFLINE'(at least to dumﬁ\kemg‘longer lists for search-

. " i strategy review). o
The databases Selected by EU6_usihg CONIT explanations are clearly the best
ones, in the order selected (ERIC, then MEDLINE). - '
] ’ ' :
Y . "~
v ! ' | '
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2.5 Evaluation of Results 4

3.5.1 gcncral ObSC[YHinHS

Because of the llmlted number of users dnd Timited amount of

use of the experimental interface, our u)nclusmns must be u)nxjdc ed st )
)

tentative, at least with respect to some of the details. Furthermore, our
investigations have shown that the superficial presentation of quantitative
results may be misleading, especially when comparing results from limited
usage. However, through an in-depth analysis of the individual experimental
usagcs,.which has been summarized above, we have arrived at certain prelim-
inary conclusiors which scem justitied by.thc facts uncovered in our investi-

A Y

gations up to the present time. X

The central fact is that the virtual-system/translating-computer-inter-
face appears to .enable inexper;ﬁnced,cﬁﬂ users to extract information they
need from multiple heterogeneous dutaQ@ses and systems without ¥gcourse to
human intermediariesf/ All six EU's were able to find some useful information
within a reasonable period of time; the aVerage time to get to the first

relevant document refercpce was 35 minutes. In order to assess properly the

potential utility of the interface coicept, and the various techniques employed

in its implementation, we shall now analyzé the experimental results in
, o

greater detail.

) The basic design and instructional techniques in the expori

interface proved sufficient to enable the users to learn the\mechaﬁigééof
CZEET use fairly quickly. Each EU used each basié command'aflleast once’
during the course df'her or his online session. Wﬁile there fere a number

of histakes made in“using tﬁe commands ~and several of the méﬁe specialized
commands and explanations received only limited use, we can say “that five

of the shix EU's appeared /fo develop a mastery of the basic commands by the
end of the session at the terminal. This result tends to support eur initial
hypothe51s, that a modular, ‘structured command—language'approach to user con-
trol over moderately compllcated 1nteract1ve systemq 1s d v13§de -approach,
provided that su1tab1e atteQ;ig? has been given to de51gn (Br 51mp11c;ty

of use .and to adequate online 1nstrud!ion. Getting inexperienced end -users

[ . »

online, to interact successfully with several exigting bibliographic retrieval

—
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systems as we have now demonstrated, is an important achievement that
some observers of the information-retricval scepe had bepun to doubt was

possible,

Besides gctfing users online and using commands in a proper manner,
the interface system must be judged on how cffective the scarching turns out
to be. QOur analysis shows that this is a complicated question, and many
factors need to be considered before a propcriussossmonl can be made. The
prime facts are that estimated fractional recall ranged from 0.01 to 0.23
and absbfpte recall from one to 171 useful document references for online®
sessions the duration of which ran from 50 ‘minutes to 124 minutes. As
mentioned above, the average time to retricve the first useful document
- rcfercncg was 35 minutes with a range of from 15 to 41 minutes for the

differént'EU’S.

The problem in assessing t%ﬁse facts is that there is no well estab-
Mished standard Against which to evaluate them. On the onc hand, we may say
that enabling inexperienced end users, without human intermediaries, to
access any amount of iqurmation from the given retrieval systems in the
relatively short periods of time experienced represents another major
accompliéhMent. Furthermore, there is likely to bec a _ significant class
of potential users of bibliograﬁhic retrieval s}stems who find human informa-
tion specialists either too inaccessible or too awkward to work with, and
who have sufficient need and financial'rgsources to be willing to pay a
surcharge if required (see»Section 4 for Aiscussfon of interface costs), so

that the interface approaéh to access would prove a desirable alternative

to access via human intermediaries.

~

i Oﬁ the other hand, the values for recall appear sufficientiy low,
and the duration of sessions sufficiently long compared to times that have
been reported for information specialist searcﬁes [see, e.g., Ross
(1979) and Elchesen (1978)] fhat one might call into question the relative
effectiveness of searching via the kinds of interface techniques We'haye
been iniestigating. In what follows, we argue that this kind of objeqtién

is premature and, probably, unwarfanted -- at least for the potential of

i
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the interface approach.  First, we note that many uvsers do not want

. . ' : L . - ¢
or need high vecatl or, in any case, arve satistied with moderate o
low recall-as tong as they get a few relevant documents to fill out a
bibliography or to start or continue a chain of research. [ The six EU's
Tan the.gamut of recall desires. EU2 and EUS were looking for -high .
recall; U2 wanted only a document or- two, and the other EU's were

scattered in the range between these ends of the spectrum.  In terms

-

of satisfying their immediate wants and needs, FUL, EU2 and B3 did ‘
quite well, LUSand EU6 did fairly well and EU4 did pnnriy, due to a fore-

{ shortened session caused by the MULTICS computer crash.

Although recall may not be the top priority for all uscrs, it is
still a very important parameter relating to system performance. The
ability to achieve high recall may, at times, be traded off to achicve C__
casicer and/or faster reésponse (see, for instance, Marcus, 1978). There-
fore we should fu&thcr consider whcth:¥ recall is adequate in the inter-

face system. : .
X ,I'.'

; ’ s Lo . LN
We should note that the recall cstimates shown in Table 2 are,

4

in fugf, upper bounds in that the analyst scarches, on which they are
based, are not fully comprehensive. We have estimated that‘the actual
recall figures may be 20 bérCent'to 50 percent lower, depending on

the topic involved. On the other hand,\it is not clear how well cven

s

an expert information specialist serving as an intermediary would do
in terms of recall on these topics. dértainly, the analyst searches
were it least ﬁoderately compljcated, and requiied a fair amount’of
analysis, on average, to deVeiOp. In any case, additionai experiments
with expert searchers need to be carried out in order to resolve this

question adequately. o &

3.5.2 The Importance of Search Strategy

One clear conclusion from thése experiments -- and.certainly

one that is not surprising to anyone knowledgeable in information science --

v

is the importance of search strategy formulation. Formulating an appro-
priate searcﬁ strategy is obviously an essential for successful search-

ing in general and it aPpears to be a particularly critical- factor in

e 60 o
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the success which inexperienced users can achicve in interacting
with existing online databases. 1t seems clear from these experiments

that the adoption and execcution ot a better scarch stratepy is the
/

maih clement needed to improve search effectiveness --  as measured by
recall as a function of time -- from a range of poor-to-fairly potd
*
to one of good-to-excellent, - /
A companion conclusion -- not nearly so obvious a priori, and
still needing additional experimental and analytic investigation -- is

that a natural-language-based keyword/stem approach to search strategy
Fformulation appears to be the best approach for achieving moderate-to-
high recall, especially for inexperienced users. In our experiments,
this approach was consistently superior to one based on selection of
>
controlled-vocabulary (tlesaurus) termsexcept in isolated cdses where
the latter approach may allow for a quick search achieving higher pre-
cision (usually at the expense of lower recall) than a keyword search.

In at least some cases, the strict thesaurus approach is simply impossible.

The advantages of the keyword/stem approach are especially signifi-

cant. for the class of user we -are particularly trying to satisfy:
the ineXperienced user:who may nced acce¥% to several databases und-'.
systems. For such users, it is especially convenient not to have to
struggle with unfamiliar controlled vocabularies. Useys'céh start with’
a natural-language expression‘of their‘fbpic.-; - the word "natural' is
key -~ and apply the same basic strategy across several heterogeneous

N databases and systems, with assistance from CONIT's common command

language.

It should be noted that the success evidenced by the‘g;pefimentald
users with tfis approach depended, in part, ‘on two,re}ated facts: (1)
CONIT pfovides certain dutomated aids to searching; and (2) existing
online databésgg now are, for the mbst,part, ""keyword indexed" -- i.c.,
documents are posted under individual words taken from titles, ab$t}acts
(where évailable), and g;bjéct heading phrases, as well as the multi-
word phrésés themselves. The CONIT automatic searchaids include trunca-
tion searching and searching upnder all available subject. indexbks as
the default mode of searchipg. - Keyword indexing_permits a natural-

language approach to finding documents indexed by a controlled. vocabulary’

~
S

JAruitoxt provided by Eic : . .
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as long as there is a reasonable overlap in words from these two

forms of expressions (or just in word stems, where truncation search-

(' NI

ing is employed).
~ - . £
A large measure of the success of the experimental users may be
attributed to the emphasis by CONIT on the natural-langughge keyword/

sgem approach. The main limitation to even higher search success by

. the users was the inabillty of CONIT to encourage the users to adopt

this approach more completely in their search-strategy form®lation.

3.5.3 Instructional Media and Learning Modes

_There does not appear to bela clear winner in the contest
between online and offline instruction for database selection and search-
strategy formulatibn. Rather, it appears that both forms of instruction
should be included in an Bptimal syétem configuration. More important
than the medium is the content and quality of. the instruction. Users
generally prefer online instruction, but a sizable fraction also want
offline instruction, as in the form of a reference manual which, many
feel, gives a more customary, quicker, and easier mode for referring .
back to previous instructions than, for example, browsing back through
lengthy and bulky computer typeScripts.1 In addition, some users prefer
to begin learning how to use a computer system by reading a manual before

getting online, where time pressure is more keenly felt.
J .
The experimental results do not confirm either mode as being def-

iﬁite1§ superior. Individual variations in users, their problems, and.
external factofs, such as system problems, clearly outweigh the (often

o]

small) differences in effectiveness measures for the two groups of users.

.fé was foﬁnd that the information available online concerning data-
baée sele@‘ién was generally sufficient, at least for sefecting the mogt
imporfant databases on a given topic.® On the other hand, offline informa-
tion in a pfinted format could -- and did, on one occasion -- prove use-
ful,npspecially for users not at all knowledgeable in the databa$es, and
where the index to databases by professional field or topic identifies

a database as covering a ‘topic not obvious from the simple description

~ 62



of the database -- for example, library and information scicnce being
covered by the ERIC (education) database. The expected tradeoffs
between offline and online forms apply here; e¢.g., offline can be tess
expensive in that computer time is not nceded to access the information
whorcagonline can be. casier to update, cspecially for disparate, remote

terminal locations.

Users of both forms tended to undcrpiay some of the genceral data-
bases -~ such as LIBCON, NTTIS, etc. It was shown that all topics required
use of multiple databases to achieve high recall, although there usually
were one or two databases that covered a large fraction of the recall )
base. For some topiés, up to 10 or more databases scemed necessary to
avoid significant recall gapf;/“These results undersqpre the nced for, _

\ ) .
access to multiple systems and databases as provided for by CONIT.

In regard to instruction for search-strategy formulation, again we
find no clearcut evidence that offline instruction 1mp10v0s retrieval
results. We do know that users say that such offline 1nst1uct1on 1s

helpful and they-desire to have it available in addition:to online

instruction. The development of good search strategy appears more
related to how assiduously and carefully the user reads and follows

the instruction, whether presented offline or online. The critica}l

.
-

question, rather than thg medium of the instruction, may be how much
and what kind of instruction should be presented the user before he
attempts his first seaxch or is commected to the first database -- or

even before he starts learning system commands.

Generally, it appears that the three EU's who‘use& the offline
instruction did better ih developing the keyword search approach than
did the three who did not have such instrpéfioh available. 1In light
of our conclusion that developing the keyword approach is crucial to
obtaining better search results, it is likely -- assuhing the above
appearances are borne out by fufther evidence -- that additional
instruction such as that given'té Groﬁb A EU's offline would be desir=
able in the stages before users ;tért shbmitting search requests. This
possibility leads to further questions éqncerning whethér it might an

o

65 o
“ . .

b e



ERIC

O

Aruitoxt provided by Eic:

~58-

M1

-

be better if a user'™ interaction with the systems should be broken

up into several parts: c.g., (1) a pragdice or learning period --

where, for example, 1llustrative, or "canned", scarches could be tried out
by the user; (2) an initial :;ezn‘L‘h period -~ during which the real problem

might be first searched; and (3) a sccondary secarch period in which the

"

initial searching might be revised after reviewing results —- including,
perhaps, offline output -- from the initial secarch.
w
. /
)
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4. PROSPECTS FOR COMPUTER INTERFACES

As explained below, we conclude that there are excellent prospects
for both the immediate and long-range te;ms for computer interfaces to
enhance the cost-effective utilization of interactive retrieval systems
while satistfying end users' information requivements. However, as shown
in the preceding section, improvements to the cxperimental interface are
desirable in an operational implcmeﬁtntion of the virtual-system/translating-
computer—ihterface concept. Possibilities for some of these mmprovements,

as well as other considerations related to interface costs and benefits,

are discussed in this section.

4.1 Interface Improvements

1.1.1 Reliability ®

‘ One obvious area forvimprovement is in reliability ot opera-
tion, especially in the context of hardware and software subsystems that
are not always reliable themselves. The term "robustness' has been used
to characterize systems that meet this criterion of reliability in the
‘face of adversity. In our expériments, the prohlems to users of unreliable
system elements werc manifest. The difficulties -engendered by such unre-
liability seem especially pernicious for users in the learning stage; we
saw several instances of users giving up on a promising techhique or line
of approach when their initial attempts met with failure due to the

“unreliability of some system component. While the supervisor who monitored
the experimental sessions whs able to overcome the session-terminating .
aspects of most of the problsms, there was a residue of problems that

inhibited the effective use of the CONIT system by the EU's.
/ T |

-

CONIT glready has a number of mechanisms that handle user mechanical
errors and difficulties.with network and host systems. Considerably more
could be done. in these respects. The question of availability of systems

and .rerouting is discussed more fully below in Section 4.3.

ir (
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4.1.2 Automation and lnstumtlon.ll /\,'»lxt(mu‘

In view of the fact that our analysis has shown that search-
strategy formulation is the critical areca in whichpropress could lead
to ,imp'x:oved retrieval effectiveness, we should comment on prospects for
improvement in this area. Two princibal approaches to making such
improvements are seen at this pojggt (1) tmproving instruction to users
on how to scarch effectively; and (2) developing additionul techniques
for automating search-strategy formulation and exccution. * These two
approaches may be viewed as symbolizing two alternate philosoﬁhiés of

assistance to users of intecractive systoms. Under the first philosophy,

the user.is in clear control while the main function of the computer system’

is to provide instruction and marshal informa®§on for the user so that he
or she is assisted in making the decision, cven down to deep levels of

detail . . ’ ’ \es

The second philosobhy, on the other hand, aims at keeping. control as
much as possible in the computer Lntcrfdce by automating dec151ons as well
as execution of tasks; as a way to characterize these two philosophies
we méy say that the former emphasizes human intelligence, whereas the
latter emphasizes artificial intelligence. In the information-retrieval
application, we feel strongly that both approaches need to be used and
integrated in a coherent fashion in order to achieve an optimal overall
syste£ of user assistance. However, more dramatic improvements will result

- J .
from new automated techniques. :

There are already some automated aids to searching in CONIT:'elg.,n

& automatic truncation and basic index searching. ]A number of procedures

that CONIT now suggests\to the user could be perfbrmed automatically. One

example would be to perfgrm automatlcally the hyﬂothe51zed optimal stem-
Boolean-intersection initial search based on a user- glven phrase rather
than forc1ng the user to do those 1mp11edfoperat10ns himself. Another

example would be to perform automatlcally a given search on several dif-
ferent databases 1thout the user hav1ng to repeat the request for each

database.
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Strategies her than the optimal initial scarch can also be
automated.  Deciding how to do this eftfectively may r(wlllili\ additional
investigations in search-stratepy theory, as supgested above.  Meadow (1978)
has initiated one such investigation. One kind of strategy would require
a computer clustering and relevance feedback (see, ¢.g., Doszhkocs 1978).

Effective results from the keyword scarching in a database with controlled.

vocabulary indexing may depend on individual word posting (secc Section 5.5))
I dndividual word posting is not implemented, it may bc.possiblc_to achjeve -
the desired effectiveness by a suitable mechanism for finding index pﬁrasesy:
having a given word stem. We have proposed (P3) such a mechanism, which We_v
have termed the Master Index and Thesaurus (MATT). The MATT woﬁldfincludc N
terms from all the inde%é?)of the various databases plus'posring inforﬁa~ -

tion.- “This information wquld be useful in selecting potentially releyant.
4

databases as well as seatéﬁ terms. - . -[*

'.A

A partial implementation of this concept has bben developed by Bdttellc

*(Colombo and Neihoft, 1977) for ”9w1tghlng (gontxolled) vocabulquc ”.

E

Other partial implementations aimed at the” database SC[CCt)On Lapabll1ty
have been accoﬁplished as a research vehicle by Williams and Preete (1077)
and as an operational too[éby the System Development Corp01dt|on (1978).
The further development of MATT-1like technlques could have a crucial role

-

in improved algorithms for searching.

) In the experimental analysis described in previous. sections, we reported
'various instances in which instruction could be improved.: Desired improve-
ments range from simple fixes in instructional dia]og to, major modifications

;ua:nstructlonal formats, media, and 1earh1ng modes as d1qcussed in Section

-

' 3.5. ]he online monitoring performed by the supe >rvisor during the-

v

?%51ons points to another mode of instruction that could bq.
hlghly effectlve the online human consultant. This person could assist

gseveral users slmultaneously through an on11ne dldlog.whlch could be init-

'5'1ated by elthev a direct user request for help or by the consultant's mon-

itoring of many users and the observation of a situation in which consultation

with the user\cou1d>proye-benef1c1al. _

R et R R
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As we have sard in Section 5, more important than the tormat or
-mode of the instruction is its COHtCHt.F'ThUS, perhaps the most critécu!
question is finding out what, in fact, makes for good search strategiaes.
We hypothesize that the nnrurnl—languugé~hnscd keyword/stem approach is
optimal for most searches as the initial search strategy if one starts
with a "reasonably good" sct of keyw words. This hypothesis has rveceived
support from our xpexlmen5t1 analysis described here as well ady plOVIOQ§
analyses (sce, e.g., Overhage and Reintjes, 1974). However, assuming

. - .
that this hypothesis is verified, we are still left with important aspects
of the critical question to answer. lHow do we find the good keywords to
start with? How do we identify thosc exceptional cases .in which the pro-
,
posed strategy is not optimal -- or even, no gOod at all? 1Tn these cases,
and in the sltuntlons beyond initial 5881Ch1ng where search 1ef1nemcn1
desired, what thcn is the optlmal stiategy? ' N
&

Fhe CONIT explanatory instructions available to US?I (see Appendix
A) present some part1d1, tentative answers to these que %tlons in the form-
of various suggestions on searching in different 51tudt10ns. These sug-~

gestions derive from work that we and others (see, e.g.,PLancaSter, 1973,

Marcus, 1971; Jahoda, 1974; Oddy, 1977; Oldroyd 5&77) have done in anal- -

o

y%1ng searching in online syStemq However much moreé gﬁeds to be done;

to develop those scattered gu1deltnes 1nto 4 oherent theory.leading to

‘optimal strategies for diverse situations. _ ﬂ‘w

¢

We can now see the broad outlines of such a:theory as mirrdredgin

‘the kinds of assistance, both automated and computer—assisted-instruétional,

that.a sophisticated -interface would proyide. oo - ' —

4.2 Interface Comprehehsiveness o o N AN

The experimental CONIT system was designed with émphasis on perform-
1ng in a common-language virtual- -system mode all of the basic retr1eva1

operatlons needed by the end d%er to handle most of his needs. While we

N
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have demonstrated that this Ievel of interfacing does appear to provide a
definite utility for a class of users, a question for future rescarch is
lwany of the specialized Junctions c.ﬂan and should, be lmludod in the
coflon mode to accommodate. the more advanced needs of users whethox they

ara‘be31nner or experts.
S . v

f7\ ‘There are three considﬁigtjons that enter into the determination

of how Lomprehen51ve to make tfle common or virtual mode. The first con-

sideration is how - dlfflcult -and (ostly is it tgo implehent a.particular
\
funet!on in virtual mode. Some functions may Be extremely difficult and

costlys if not impossible, to perform in.a given Syetem. Lxamples are search-
ing based on specified word separation in ORBIT or MEDLINE and word search-
ing of a nonfull-text indexed fieid in DIALOG,” A common approach can be

sét up for those systems that do 1mp1ement thesew}pnttlonb to handle the

,‘

“ihe othe1 systems the
o A
intertace could warn the user and, pcrhaps Sug&esti~0r automdtlcally exe-

1mposslb111ty of carrylng out the piven tunctl

’ cute--substutite similar functions. On the other hand, users can be forced .
“to perform certain funct1ons in the host (non-virtual) language through the

pass thlough mode. . )

, The second eon51derat10n is the difficulty caused to user by‘theee

non-virtual situations. The thITd cons1derat10n is, simply, the benefit

-afforded to the‘user in 1mp1ement1ng a partlcular function in virtual mode.

]
. v

Even if a function is mot 1mp1emented on a given. system the)inter--
face can, sometimes, be progrémmed to handle it. For example, CONIT keepe
track of the current search set number and does not. _require the user .to
spec1fy 1t even for output requests to a system (DIALOG) that does impose
that restr1ct10n. A second more elaborate, example would be sorting output,
say by aUthor name. Whether to 1mp1ement the operation at the 1nterface
to make Up for "the def1C}ency at the retr1eva1 'system 1§ a question of cost+
benefits.: It is clearly worth it for tlie first example (automatically "

handltng current set ?74bers), the second example (sortlng) is more problem- - .

atical. . ) .
N M ] . . X ’ ) N ’\‘ "- "
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- as discussed above.

4.2.1 lhun Stmutuxo

_ One arca Yn which the extensgion of virtuality raises
questions for the direction of future interface development is the varia-
bility in bibliographic ddtd structure among different databases. 1In
previous reports (P3, P6) we described how this problem’ lmdetS both ecarth~
ing and owtput and the possibility of hnndllng these problems through the
mechanisn of a common bibliographic data structure into which and from .
which translations could be performed By‘thc interface, analagous to the

translation for the common-command language.

N

In our research w.c,,found it possible f® circumvefft this problem to
a large-extent by Iiniting the search and'output options available to the
user in the virtual mode; in effect, CONIT presents a very simple common .
bibliographic data structure and an acceptance of the lack of perfect trans-.

lation in some cases. For example, the QRBIT standard (defaal;) PRINT outfy

- ~ .
‘put may not always have the same elements as the DIALOG mode 3-butput—-which

. N
we have taken as most closely approximating "standard" output.

LY

While such approx1mat10n‘.and limitations have not prevented the
experlmentdl 1nterface from achieving a significant level of utility, the
question of the value of the further extension of “the comhon bibliographic .
data structure concept remains to be explored Such explorations are
needed bo determine the fea91b111ty of two major. enhancements to 1nterface '
capab;lltles. (1) merging results from séarches on d1fferent databases,

and (2).recreat1ng database subsets at the interface for direct seerch'there,

rather than at a remote host. ‘ ' - ) \
B . ' . K . : \
4.2.2 Databasks and Systems

Another facet -of the problem\of'differences among databases

. . - . . N .
which we have -analyzed with respect to our. experiments is the variaton in

¥ 2

search strategy‘qun'ed to achieve satlsfactory resuLt\s in the dlfferent

dathbases .This is related to the formulat1on of optlmlzed ‘'search strategies

. \ -, . ' 1

S

g

N



- what are the %ost-benefits tradeoffs.

v
-0 -

\ * -
Another dimcnsi.on to the question of intertace comprehensiveness
is the mmber of different retrieval systems to be accessible thrgupgh. the
interface network.,  The current CONIT system counects to three of the most
widely used bibliographic retrieval systems. There are many other such
systems currcntly available which could add signiticant retrieval capability ‘

to an Interface-facilifated network.

Oar rule-based approach to interface structure makes the addition
of new systems to the network relatively casy: hasjchldy, an additional
set of translution rules must be added for cach new system--the old rules
remain uhchan&cd - In cases wheéc the new systems shdvc n‘gloso relation-
ship to on& allcady handlLd~—? g., NASA and PRDA RECON are very similar
to DIAIO&——ILIdtlvely few adstLonal rules may bc neudod (We note that
ORBIT and the two MEDLINE Systems allcddy share many o( the same rules.)

In cu%ps‘wherc the new systcm brings in different functional capabilities,

or handles’a function in a wvery different way, reclatively more new rules
. b oog

may ‘be necdcd The question in adding new systems is not so much of pos -

51bllnty——that seems_answerable in the affirmative--but of plactlgal1pz«—

~ + s ~ .

2 s~

Beyond purelygbibliographic retrieval there is the question of

intérfacing to détabaées~éf all kinds and to more general database manage-

ment systems (DBMSA;) and, in fact, to information systems of various kinds.

Some 1nveit1gat1ons have been begun in_this dlrcctlon (see, e.§., Glaseman

and Epstein, 1978; Lrlckson et al 1976; agélow1cz 1977; Kameny, 197§)

One feason that we have been able to demonstrate the utility of the inter-’

face approach as’effectively as we have is that we have restricted ourselves - w
to, the Eiiploglaphlc retrieval app11cat|on It remains, to be seen, how ‘

incregsing generality of function affects the fed51b111ty and practrodllty

“of ach1ev1ng Qtfectlve virtual- system type networklng of heterogencous

T
1nteract1ve systems through the tranQIathg interface dppdeLh -

<n ~ i C 2
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4.3 Interface Configurations v

We implemented our experimental intertace in a large time-sharing
computer becqusc this"was an effective context for development, modification,
and testing. 'The best configuration for an operational interface system .
nceds to be determined. A greater ef?jcieﬁhy could probabiy be achiecved by
using a dedicated computer, assuming that such u-computor can be kept rea-

sonably busy. A number of investigators (e.g., Anderson, 1976; Goldstein,

»
1977; and Rosenthal, 1975) have experimented with minicomputer configura-
il g
tidns for interface systems. -~

»
Some of these investigators foresce the possibility of implementing

interfaces on microprocessors and incorporating them directly ‘in cach

-

terminal; such-a configuration has been called an dntelligent terminal.
The functional capabilities that are proposed for intelligent terminal/
interfaces do not, generally, come clos¢ to the range and depth of capa-
‘bilities we have proposed fdr the virtual-sxstem interface. Our CONIT 3
system required on the giher of 200K bytes of storage in MULTICS and an
interface with a number of the more advanced capabilities-desgribed above
would demand more cbmputational resources. Therefore, it is unlikely that
a ful virtual-system interface would be implemented on an inteiligent

terminal although some of the capaﬁilities desired in ‘such an interface

could well be iné’!borated in an intelligent werminal.

Because a virtual-system interface igvolves many scattered users
and a’number of scattered retrieval éysgems, thg overall configupation-\'
involves a network and the network ramifications should be considered. In.
the first plaée, it is highiy desirable that the interface and the disparate
retrieval systems be embedded in host computers in a modern digital com-
municag}ons netonE'éo as to be adle to take'advantage of the speed, ef-
\ . ficiency, and reliability such a configuration implieg, in contrast with
-the_ﬁuéh lesser capabilities inheredt in the ad hoc configuration involv-

ing the autocall unit we had installed in MULTICS. MULTICS i in fact, a
-host computer on both the TELENET and TYMNET computer netqgrks on which °

§

many of the major retrieval systems,lincluding_fhe three accéssible by CONIT,

N
! )

K o | : _ ’
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pl
~ > . “*
are hosts; however, the software and harvdware tacilitics requived to mahke

tull computer-to-computer (as opposed to terminal-to-computer) connections
have not yet been installed, and so we have not yet been able to take

N p
advantage ot the improved communications capabilitics implied by such

packet-switched networks., . .
: -
In an operational environment, it would be desirvable to hnvy/ﬁ numboer

of interfaces distributed around the ne'work m order to provide greater

Yreliability and cefficiency in terms of load sharing and reduced communica-

LN

tions requirements. ‘the possible design and configuration of such a distrib-

uted interface system has been discussed int e of our previous reports (P6).

4.4 Costs and Benefits ) ) ) ’ ' I

. . M

o

The direct benefits of an operational interface of the kind we have,

tested have been substantiated by the experiments: simpler access to and usec

-

of existing heterogencous bibliographic retricval sfspcms by all types of

~
users, cspecially end users. Such systems could become accessible tova large

number of end users who do not now use them because of the awkwardness of
engaging expert intermediaries to help tHem perform.a search. This, of

course, may lead to reduced costs thrg,gh ccoriomics of scale, as mentioned \‘\\\

-

in Section 1, S {

Although precise cost estimates cannot be madcy without a detailed opera- -

tional design, some order-of-magnitude estimatés: can be made. The interface
: N
required duplication of certain functions regularly performed by retrieval

systems: the'parsing of input requests and the handling of dialog. Also,

- . - . N . ¢ . . -
communications requirements are roughly doubled, in that the interface-to-

-

retrieval-system links have to be added to the terminal-to-computer links.

Y

(It should be noted that these extra-communilations liﬁks, as we pave imple-

“mented them, generally do not add significantly to the perceived response

time for the user.) Some functions -- such -as selection of, and command
translations into, target systems -- would be unique’ to the interface. On
\ . ) -‘ ) \" . -
* . the other hand, the major component function of the actual storage and re-

trieval from large databases would‘not he required within an interface, at

+

EMC . ) . ! . - ! ’ : ’ )
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ERIC

Aruitoxt provided by Eic:

least within a rclutkyoly modest ~sized intertface df the depree of com

“aboyt 200K bytes of

“plexity found inoour experiments.

storape in

Summing up, we estimate an

components of approximately twenty percent

those same costs for

computer

imental CONIT of from $5.00

direct.

costs is partially

would be designed more with effic

have lower

instructing interface

1s

ACCesSs.

08

The CONIT
MULTICS.

additional cost

ciency in min

costs than an experimental interfa

a reduction in costs

. 1]
for

Aointerface

The figure of

to $20.00 per hour.

for
this

20 percent

the

type of intertace over

supported by observations on

*

system requitred

computer-system

increased

An operational system

d, and could be

ce.

for

Anothu‘ ben

expec

cefit

cted

of

helping new users;

help is a major cost in providing service on retrieval systems.

A more sophisticated interface with many of the advanced features des-

cribed in this

costly as one of the retrieval systems itself.

"

scction would be correspondingly more

However,

costly,

to

costs of the exper-

a self-

such

perhaps as

1nclude much improved retrieval capability for all classes of users;

it

would be expccted that a given retricval effectiveness -- in terms ot a

certain recall level in a specified time -- would be achieved at reduced

cost through advanced interfaces.

1t may be noted that certain apparent cost 1cduct1ons might be achicv-

One example would be the multlplex1ng of two -or more users on a single 11ne
to a host retrieval system; this would cut costs from the retrieval system

by- a factor of two or more at the expense of some additional complex1ty in

4

simpltaneously.

. Another

e

example would be disconnecting retrieval systems

-+

P

the interface in keeping the searches of two or more users identified

| ablc with interface techniques beyond what has alrcady been proposed helc

when several minutes of user inactivity in making a request are expected;

- . . » N
resumed connection and searching would be done only as requested by the

user, ard past results would be autbmatically recreated quickly (without
. e L)

the time-consuming user typing times) as needed.

We have not incIuded such techniques in our projection of cost savings --

Ry

8 -

i

¢l

1

the bencfits would.

—

uniquely by user,and some increased rxesponse time when results are requested
h .

«©
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although variations on them may present possibilities for savings in
9§cr'§_£lgg_*~ becanse they rcproécnt savings that are more apparent than
real. zrhc cost "savings'" here depend on the Qgﬁ‘ system Rhnrging by the
connect-hour, rather than total computer resource usage. Eventually, we
expect retricval systems to charge more on tﬁc basis of total resources

,
used (e.g., including CPU time, amount of online commmications, etc.)
rather than simply by connect time. When this kind of charging 1s put
into cffect, as is now done in many cpmputer systems, resource-intensive
scarch operation’s, like truncation searching, will cost more -- which is
consistent with their greater ceffectivencss. This may make some inter-
face functions of the kind we have suggested more cxpé;sivc in an inter-
madiate future time. In the longer-range future, we can expect systems
to be redesigned so that such desired functions will be done more effici-
cently -- for example, by stemming on input and implicit storage of longer
sets of document references rather than cxplgcit storage. lImproved, and
possibly more standardized,retricval systéms may reduce the complexity
nceded in intcrfaccé; in fact, new systems should probably be designed

. . C1s e Cae - -
with interface capabilities-built in. -

Without regard to the ultimate benefits of gpcrational interface

systems, there is a major utility to experimental interface systems as

research toels. In this capcity it is possible, as we have demonstrated,

to evaluate potential modification to, or enhancements of, retrieval-
system features. without requiring expensive and disruptive modifications
to existing retrieval systems. Thus, for example, proposed command-
language standards or searéh—strategy aids can be evaluated before great
expense is involved in implemenfing what may be 1ess—than-optimai '

- {
techniques. . .
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. 5. CONCLUSTONS

In this report, we have described investigations intg the concept
of a translating-computer-interface/virtual-system mode for assistidg
usof; in their npcess'to, ung‘use'of, heterogeneous interactive biblio-
graph&cggetrjeval systems. An cexperimental interface system, based on
this‘concept, has been built and gested under controlled conditions with
six end users who had not previously used computer retrieval systems.

A detailed analysis of the experimental usages has shown that the users
werc able to master_the basic commands of the interface sufficiently

well ‘to find useful document references on topics for which thay had

a current information need. . .,

v -

-

The success of the ‘experimental interface is attributable to a

design emphasizing simplicity of use and to a comprehensive collection

of instructional aids. An important component of the instruction involved'

procedures for developing search stratégies based on a natural-language
keyword/stem approach to searching. It is concluded that operatidnal
interfaces employing the limited set of techniques implementediin this
research can provide for increased usability of existing retrieval systems
in a cost-effective manner. Such ?nterfacesshould be especially useful
for inexperienced end fisers and.others who cannot easily avail themselves
of expert searcher intermediaries. Furthermoref it is concluded that
improved seagrch efchtiveness'for gll_classeé of users ié feasible with
more advanéed interfaces tpat would include additiopal techniques which
hayg been suggested by this research but not yet-fully designed or

tested in experimental interfaces.

N
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o . APPENDTX A

EXRLANATORY MESSAGES REQUESTABLE BY USER

-~

¢ -

This appendix contains all the online instruction for CONIT 3 which

_1s requestable online by the tser through the HELP and EXPLAIN commands .

(Other online instruction is provided automatically by CONIT throughout

¢« .- the user's session; see Sections 2 and 3 and Appendix B for details.)
. 4 o . ) N . R
S The format of the explanations is that of the offline printed CONIT
¢ _ :
3 rcference manual. The reference manual was not used by the experimental

user in the experiments described in this report; they relied on the online.

HELP or EXPLAIN commands, or for.Group A, the offline instruction Shown in *

v

Appendix C. - . o

-

™ The first explanation lists\all'axplanafions avai]abie in CONIT 3
) . \

and the EXPLAIN command that evokes cach explanation. ‘The explanation

number is.not printed online. Thus, for example, EXPLANATION 5'is evoked.

v by the comend "EXPLAIN CONIT'.or "E CONTT" and begins as follows:

EXPLANATION OF, CONTT
CONILT is’an expefimeﬂﬁal P - .
. L . . .

\' . @ N
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CONT T Rt eRe NUr - MARUAL
o
CONUY ¢ XPLAGATTIUN @
- ¥
.'1 . \ »
LISt Oy t XPLANRFLONS : . :
A tutl 1istaeng of adll th- CUNIT explanations that you can request online
IS Jiven veloa.  In order to sce one of tThese explanations online, type the
"the aporouriyte (XPLAIN commnand,y as shoan uSton. Tnese expltanations are atso
, orintes - in drdar on the foltowing ppyes of thlis reference manuad.
EXPLALN CIMMALY CXPUANATION oIVLN
. - 1. £ CUXPUANITIONS This 115t of explanations
Ze € START Starting or restarting your LONiT session
3. b b xPLaln How to use the LXPLAIN command ;
o L CONCEPTS Some pasic CONITV:-conceots .
5, Lt CORILY short backyround explandtton of CONILT oroject
e € CONVIE How to converse witn CONLY o
7. £ URXOR> "How to corrnect typing errors’
8. £ UREAK How to usc fthe OKELAL Wey to interrupt CONIT
. Yo £ CUMHAN)S List of vasic CONIT commanaus _ ’
: 10, ‘SHUW DAYA’ List of 7 areas witn 0ata bases availavie through CONLT
11-17. S DATA 1...7 List of Jata pases in 2ach- 0t the 7 arvas
18. &£ € DATA How to get intormation on a particuylar dafts base
19, E £ FLEW)S How to jet ocetailed tivld nformation on 3 Jdata base
20. € PICK How 10 pick a Jata Dase toe
21. B SYSTIA Retrieval systems naving Jdgtu pvases
22. E PLICK S¥STEMS How t0 Dick systen, N .
23. L SHOW4 5¥ATUS How to KNOwW what you 3re currently connected 1o
24. E OLISCONNLCY How to disconnect tae current iatas base and system
25. £ 510P How to stop your CONIT session :
26. £ FIND How to tind {(search tor) documanfts
27. L FIND AUTHUR Finainj; uvocuments by author name
28. £ SHOW INDEX Gettiny valio index terms to scarch unaer
e T &9 E FIND INOEX | Searching on terms founa by SHIW INULX \\
. - V. £ FIND 19%E Oroadcning searches so as to yet more aocuments >
31. E FIND OtTIER ) Narro-xng searches to' yet documents ot hlgner reledance
32. E COMBINC Comoining sets of ratrieveo agocuments .
33, & SHOMW- Showiny ‘intormation on documents, Jdatad Dases, et Ce
J4e £ SHOW DOCS Details on showiny document information
¥/ﬁ>35. E SHOW RcVItwW Revliewiny-currant seardwes
[ 36. EJSﬂUH'NEHS Gettiny news from connected system 5
' 37. € SENU . Sendaln) comman s in non-CUNIT language
3s. bt COMMZINT Maring comments to CUNILT
v ¢

...............!........................‘.F...'.‘.
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CQ¥IT L APLANATLIINS V-4

A

STARTING UR KRESTARTING YOUR CoatT SESSION
[t vyou sre already connected to CONILT, Yyou M3y start, or restort,

vyour' CUNLT sesston oy typingt . : .
stort . '
-'ollouvo Dy a carrxnge return (Rt'U«N) HeQy.
. _

The mes;dqc you wil gev atterﬁ)ypln; STAKRT §s :ihown,velows
N ’ AR Iy‘-
$HeeCONTT S
Welcome to CONIT, [f vyou mauke 3 tyo!ng 1&»take. strike the BKREAK key,
L maAit for tnoe gser cue (*¥¥¥YScIRrRit), and then refype the i

aT For more heln on how to use CONIT, type

he 1o - T, )
'ol[oued by 3-carridge return; o'herJASe‘ you may nuow type.any CONI]T cpdhdnd.

-

180045 (Time of day}  °
 BERRRISER L ' BN
i
.vu3 ) . e
. THE e XPLALN "COMYAND _ _ , : .
The nane >f tnhe oasichelp command is explain . Inusing it you may
9 type ejithe~ the comolete wond or (ts ‘aboreviated tora o o« The comnand
name must 3lways be tollonei oy the item you want axplainedy and by 3 :
rcarriaye return, for examole. it vou-tyge o ,
expliin comm&nls , 3 B
+ or just B -
. L@ CoOmMmanas. " - .. .
JE CONIT will tist allF the basicrcommands you can use 3nd.43 Mort "
d " explanation of tnem. The inexpert user should-now fypel € Commands :
-
- v . 7 - %
LE TN . ’ )
sEXPLANATION OF CONCEPTS ¢ . a
. . T6 have a concept explained type explaln followed by 3 concept name.
Sone concaedts you can have eoxpl ained arat . " o .
. "CONCEPT NAM{' CONCEPT ' . : O \
S commands - List ot CONLT commands . ’ ST . Y
: s converse : HJechanics of the user®s conversational dialoy qlgn‘CUNIJ;
-, = ‘conit Short packground of -CONLT system . ,
T sSystems - Into on retriava’l systemi CUNLT can communijdate with ¥
data - List of data pases vou cJan search e .
for eacn ot tnk above exolanationss, CUNIT wilt sugyest other, more n '_
detalied eia&&@?tlows that you can gete For a tist ot ol avaitable v
3 online expl anatiions that you can request. tvpez e exolanatlons L :
' * Note that CONIT wit! autrmaticaliy (witnout Your askidy) give expl‘haf&ons
. and suggestions during the codurse ot your séssion 1t it detacts errors X
_ " .on your part or 4as it thinks that suggestions msoy G helptul,: = 3% .
R S Ce : ' .
v -,' v N Loy \: ) ' 5 . T
L SNB PSP SPISE IS IFIIINIIRISIL S N B,
. _ " . . N
Lo " : This page fast upiatedt 7/-12-17. , . N o . f
¢ N " /': ‘ Sap ' ' :
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CxXPL TION Of COwNIT ) ol
- LCONL T/ 1 exoverimentasl computer tntertace that conne®My™vou to upfterent
Anforﬁawf% retrievil sysf¥ems and ujlows vyou 19 sl:eg' 1ata bus2s of tnese
h sys tenl th&earqh (tind ret:rences to documentsi, Saarcnh requests for sl

sys hems ana Jat) vudses Can e made in one 1 anguayge, the CUNIT “)anguaye,
COREY wilt ass1St YOU 43S YOUr Searchiing proyressuse. '
“ince the COUNIT |$n;uaqe does not yet nindle all tunctions of every syste
you may oretaer 1o use the nguage ot tne conpnected retrievil system, i
1t yau know it, tor speci J Aunctionsi for into on this point tyLet ¥ send
) ' CUNIT Mas vean developed under rasearcn jrant from tne National Sciend
: fFoundat ifn Divisfon ot Scignce Information to study netaorkin) and
- other {(morovemerts for ln'lractlve information systems, v '

K

' St -~
..O
CXPLANATION OF HQW TJ CONVERSE WLTH CONIT
You convzrse witn CONIT oy ygiving 1t commands. tacnh commind consis ty of 3

.command name which” wnay be tollowed by one dr more a!untlonal nords

to maky Jhe meaning ot the command clear. N -
. . To siyna!l tne computer that you have comuleteo YyOour Commana yvyou HULI
. s?rnke fthe carriage return key: fhe computer wit) nof respona untid vyou aso.

.o CONLT will Fespord to vour command with 2 messagee To signal that
0. lts messaje Is coMplete ana that it is 3gain waitiny for your command
SONLY widl orint the *user cue*t *¥¥¥¥yUSiRes .
You cannot jive a command until you Jat fnn Uﬁt&tx cue Jut you c€an
¢ interrupt CONIT En its prOCeSsLng of -its tast command by typings the

: BREAR kov. CIONIT will .then jive ydu 3 USEKIT cue. : -
-~ . For most ‘errors you make CONITV NLII Jive you an 1ntormatlva arror .
. . message. [t you detect an erfor BEFORE you strinxe tnn\carrxage refurn Keyy
’ L « . yoJd €an cancal what you hdvl typed so far by stri&}ng tne UKtAK Key. A'ter
8 - : recelviny the USER cue you ‘may re!vcg the cqmmand coarregtly..
(Lt you qr% connectaa to MULTICS via ARPANc I, seng JREAK b, typingt 4s | p)
. v For intormation on other ways O le' 'YDINJ rrors. typat'c egit” 1.
d ’ - 2 . . . . .
. N l!!!!‘!"!.!!!!!!!!.Ji!..'!'. - ' i - [
‘o 1 ~© - 'Tnis page fast updated: 7T-12-17. NN L e v .
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EXPLANATLON OF CJURKECYING.CRKUKS ' ; ‘
tor most errors you make CONIT wall j4iv. you an informative error
message. [ you Jetect an.error BtFJ&L you strike tne carrlsge return ,key,
< YOU can canczl) wnat ydu have typed S0 tar by straning the BnxtAK key. After -4
B receiveiny the USER cue vou may etype tne command _orrectliy. f
~ (I you are connected to MULVICS via ARPANET, senu JREAK by typing! v 1 p)
) The BREAK key (sometimes 1abelead ATTENTLON (ATIN}) cun atlso’ pe used to b N

v interrupt CiNIl actlons AFTEK vyou request them$ for intfo typed e interrupt
) There inE two nqu to cencel cerrors wathout having to URCAK, and wa it
»1= Type the AT SIGN (d) 1o cangel tne command Itne up to thit point and
immediately fype the corract llne. Tnus, it you Lyoe ol
shoe doshow data . ————
you witl Zorrectiy yet the 5HOW DATA command. '
2= n NUMBER SIGNS (#) will canceld the.last n characters you typede

*r Thuss @ither of the two lines =

shoefw 13ta i )
. shoe dat###w data " j . / .
witl correctiy enter the %JU A command. Combinatfons 3150 WOrK: € eQey

shoe de##ew daatgshogp datasfow Jatora . °
It vyou are connectet 6 MULFICS thru ARPANEY, you must type 2 AT SIG6iHS (dd)

F Y
I - ey
FXPLANAIION OF INTERRUPTING - : _
" The BREAK key (also called ATTENTION (ATTN) can pe ysed to interrupt .o 'y
actions ang messages vpefore or after you request them by s
4 simoly gepressing )ne BREAK key ONCt apa waitidy for CONIT to gtve you the |
' USERIT cue bafore making a new requeast. This willftake o varijable amount,

‘of time Jependin) on how tong it takes CPNIT to Jet the othar system ' -x.ESR\

to~%stop talking* - .
his teatura nayjbe very usefulbk to avoia waits anere, tedaey yOU have

atl dy seen some instructional ipfos or vou hayg'.s2en sno®,h’ documen ¢
cdterencd ‘output, or you are snmplv tirag of Hai'nn; for an action to
, start’or be’ completed. ‘3 . X
. (NOTE?: BRLAK[NG pccasionallv uses sys'eus to drop out or rtang up.) ~ _ o
(If you are cpnnected.'o HULTIOS tnru ARPANET, senu BREAK by tyoing: es i o ‘
. "!.!!!!"l’l‘!!!'!'!'!!'!"!!!! - L v "' } \
. N I'd ) e
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COEXPLANATLON OF COMMANOL - : - ‘

The pasic commanis you Wi ll be glving are tnese (cither The .
full name or abbreviation may De typagd) t=*” :

NAME AOBRE VY SHORT EXPLANATION -
. explain = e ‘Useo 1o get explanations avout usinq:CUNXl
i . ] pick D Used .f0o pick a2 data vase tuno retrizval system) .
> find t Jysed to fti{ind documents 1n 3 data vase
Show- S Used to show information on document s, JQ.td bases, etlc.
co-glne ! ¢ u\seq to con’b‘iﬁe sets. of rptrieved Jocuments
send Used to make a3 amment or send commiInd ﬁ\ non=-Canl T |an9¢age N
N stoo’ "yseld to stop your COWIT 'session .
\ In aodition to fne neg;.ar commands lisfes aoove, we note Delow a few -
special overations sy CYNIT or fthe user which ara: inportant to the di alog!t
- % NA ME OPtgAl[ON/Ht_bSAGE. : ) " .
user cue Tne striny cs¥rreysLRII® s CONII'S cue tnat theé user may .type
RETURN At the end of eaLH command fhe user must fyp: the RETURN key
. to sngnjq\‘;he compufer to do tne command \“ .
BREAK Strike the BREAK Kty | NOT tyoe the wory “oraak®) to c cel a
. \ fyped tine or to interrupt CONITS naxt for the. ""USER'H cde '
’ ; .. vefore typing 3 new,-line '
) errcors\. fFar a detailed explanation of how fto correct tyoing errors
\ ; (with or without using tha BREAK Kﬂ)v typot & errors h’.;
. ' Hofe detailed exotanaftions of the above commands and Jperatidbns can ‘be : :
~ had’ by «tyviny explailn ~or e fotlowed by the name of fhe ifem you:
“ wish fo hava plalved and 3 carriaje return. Other iLtoms you can have ’;-]\
-, e explained are Listed under @ concepts . . o r N .
The ipsxparf uler should now type! x ~ N
. e pick ‘ o :
. ) - ” . - : 4 . .
. IV TSITICISPI SRS RTINS IR RS ) , 2 : ' } . :
X o _ Thi's o'age' tast updatedt Tr-12-17
. . . - - ' P . , /
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DATA JAS. oJEST AKEAS
N . Lixted veltow org 7 subject areas in whicn datag DISes are gvallaple
1. Phynacat Scrences (Physics, Chemistry) R ) :
2. tngincering (inctuding Chemicsl Enginewrtng und patents)
3. uweosciences, neray, . nvironment < -
<+ diomesical, Ajricultture, -Food N
- e HOoCial bclencLs. Poltitics, £ducation, Humantties
e , 6. JusS1CaS, dar«u'lnﬂ. Manayement, Lrants
7. uveneral (altt, or-most, subject araeds coveres) ¢ .
For a tist of the data vase. in one ot tnoase areas, type! snow Jata X -
. " where X 1% tne number ot the_area% ey B
. show data 2 ) . .
- wilt tist the tnyincering data bases you canisearch, - .
M B¢ . . ) N : . . v
. _DATA 3ASES LN PHYSICAL SCIENCES, . . ¢ et L
For each datds base there 1S listeas ) .
CONIT number ' . : . -
CIONIT name St )
code tatters of -systems; naving the U3te base . .
[0=0IALOGL, N=NULM/MEDUINE , 0=URBIT, S=SUNY/MLOULINt] €
= ' ghort wxptanation ot uita base o
.11 SCL (D) science.Citatiop Index (SCISEARCH) - . ) :
- , 12 PHY'S® {0} Science Aostro&{?-nl Pnystcs (INSPtC). s
. M3a CHEMTZ7 [0) Chemilat Abstracts Condensates 1977- (+CHEMLA nnJextﬁg) :
\”‘ 130 CHEM72 (J,0) Chemical Aostracts Condensates 1972-7To (1972~ ftor 0RB1M
- 1,3c CHEM7U (J,0) Chemical Avstracts Condensates (CHLMCON) 1470-71 J u
L8i CHEMLN (V) Chemclal Abstracts Suplect Index A!ur' (CASIA) Z}'Yb)
’ ) 13t CHEMTERM [U) Chemical Nome Dictionaryt CHCANAMES "see 3ls0 MEDCHEHTERY, 4Js
N You may now pick 3 data oase by typlny p X wnere X is a3 nusoer or name.
< Houever. it you need more Information on a‘Jata Dase betore p:cklng. el ther ’
refer to the orfinted descriontions, 1fyou have them, or, typa2t @ data X Y )
. - where X 154%qe Jdata vase number or nama.and Y is a SYStem namee bagaey »
) e data 13p orvit . - _ . .
~ - or ' T . N . n
. . | & data chem72 dialog - - o ; 3
For a list ot deta bases in anofher ot thK seven ar2as, use tne . . . ‘ L,
SHOW 'DATA command again. ) s - . \
. N 1) . '
. ........'l.!'l.'00.'.......'. ' , > - ’
. Tnis gdgage tast uoaatedl 77-12-17 . - - ¥ : -
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UATA GASCS IN . WGINCERING . F ‘ .
For eacn dats base there is tistplt . o
Cunll numoer . ; ' . : M
CoN name ' ' ¢ . .
coage letters 9{ System, having the Jdata base 4
? (0=0180UG, NNULM/MEDLENE s USURBET, H=SUNY/MEILING)

short explanatidn of dita base ,
21 ENGIN (D,0) tnygineering Inoex (CUMPENDZX, 1)
22 EE (V) vcirence Apstracts-g,C3 tlactricCat+f lectranic.Computer,Control
23 MC (D] Intormation seryice in Mechanical Enginexringy (ILHEC)
243 MEYALS () Metals Absfructs/Altoys Imdex (ME TAO X))
24b ALUM (D) World Ajuminum Abstracts (4AQ) '
254 PATULR_[J] . perwentt Centrat/wWorid Pitents indexes
250 PATIFI (D) 1FI/Pdenumt Jeneral, electricaly 'and mechanical U,S. Patents
25t PATTERM 10} U.S. Patent Oftice Classification Codes . %
263 PATCHEMZ7? (D) 1IFL/Plenumt Chemical Patents- U.S5. and foreign eaquiyv (1477-}
260 PATCHUM3U (0) Same as PATCHEMTZ for 1950-To )

- " 2bc PAYCHUMCA [D) tnemical Aostracts PatentiCphcoroancc. UsS ang forei gn
R . 26p PAPER [J) Paper Chemistry ; . ;
: - You M3y noW DIck a d3ta vase by Typing p ? wnere X 1s 8 number or name.

However, if you neeld more information ofy 4 Jatd vase before picring, ertner

‘refer to the printad descriotions, it you nuve'ﬁhem. of typul e data X Y

where X 13 tne data base nunbed or nama ang Y i% 3 system name. t.gey !
: e gata 21 oroit , : i .
L J or . . ( : _ i
P9 e data engin~dialoy i
: For a list of Jata sases in another of the sev®n ar:as, use the .
SHOH DATA command again. : ' N
. :
T I R S R R R R R R
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DATA UASES IN LEOSCIENCES, TNCRLY, LNVIRUNAENT
For edcn J14t3 base there is ltisted! .
CONLY number ' - }
CONLT, name . h
couve latters of systems having the daty base
[O=01ALUGy N=NLM/MEDUINL, OzURBIVT, S=SUNY/MedtINc)
snort expltanation ot data vase
11 SCI (0) scirence Cit¥#ation Ingex (SCI>EARCH) -
23 ME (D} lntqrmdtion Service in HuchanAC@g Enyinearing !Laﬂtp)
32 MeTtOK (J) Meteoroloqical ana Gaobhysical Apstracts (WGA)
) OCEAN {0} Vceanic*AbsStracts (NOAN) - ¢
" 38b AQUA D) Aquatic Sciences and Fisheries Abstracts (ASFA)
. Ju  EWVIR 1)) tnvironmental Aostracts (e NVIROLINL) o *
‘ 359 PULLUT (D,0) Pollution Absfracts
35b ALRPOLLUT (D) Alr Pollution (APVIC)
) 36 ENLRGY t(040) energy_lInformation and tnvironment Apstracts (LNERGY LINC) w
“ 373 0IL (V) 011 ana ga xploration, development 3In3 praduction (TUL3A)
" 37w OLLNEWS [U) 0il and energy news (P/t N_4S--Am. Petroleum Instityte) .
You M3y now piCH 3 data oase by tyoing P X where X iS5 a numbér or name.
However, 1! you need more Anloqma'lon’on)a data bas: vetore pichinge efther . . .
réeter (o the printed descriotionsy {! you ngove tnem, or typetl e data X Y
where X §{s tne 03 Lase nusber or name ano Y (s J systea nome, Eeges
e data 3b9 oroit . ) .
or’ , ‘ . '
\ e data pollut dialog s . “
' For a Vist o! dJata oa3ases in another ot the seven areas, use the !
N _ SHOW DATA, command again. A ' . )
!!!'!!lll'!!!li}i!,“"!"U! L] )
, This page 1ast tedt 77-12-17 , ~
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J1OMCOLCAL y AGRICULTURAL, AND HJ00 JATA JASGES
tor eacn lata vase there 1s tisted! i
N CUNIY numnver
‘ CUNIT name «
coue letters of systems having the Jata vase
(U-DIALOGy WaNLM/7MLDCIN o 0Z0RBIT, S=3UNY/MLOLINC)
short exptanation of data pase : ~
11 SCI (uy) science Citation Index (SCI>3CARCH)
413 AGRIUS (D0} Ues. Nationadl Agricultural Library (AGRICOLA)
41b AGRICUY () Commonwealtn Agriculturst dureaus (CAD) \
41¢ FOUD (N.J) §uod Science and Technology Abstracts (F35TA)
air AGRIRES (D) Agriculturat Reséarch (USDA-CRIS)
42 ®IUSIS 10,0) Biotoyical Abs. and Bioresearch Insex 1972- (ORdLITI 1974-)

420 BLU69 (V)
42¢ pLoTecM (V)

B10SI3- 1969~73

di051S codes and synonya> d tionary

43 MLOLING, (SeN) Index Hedicusy by Nattona) Liprary of ddicine (NLM)

43m ML OMON UNI

wWiM-zatatoged

li
INE)

monogyr aphs (CA &

kS%lJNUH [5.4) Current month ot MEOLINE ~ , )
43S UCHLMTERY [S,¥) Chemical and Medical teras {CHEML LNEY
3t OTexM (5, Medical Subjects Headings Dictionary (MESH) :
' «3v MEUAV [n) HAeaical Audio-visual materials CAVLEND)

b TOX (N} Toxicotoygy ATOX L ING)

44d TOXEFF [N) loxicity eltects datas (NIOSA-KTECS)

bt TOXTERM (U] Toxicotogical terms (105CA)

5 EPIL (N]) EPMLEPSYLINE

46 CANCER [N) Cancer Therapny and Larctnogenesls Ao;trac's (CANCERLIT)

4 7P CANCERRES [N} Cancer research prolects (CANCERPRUJ) i}
You may now plck a3 data sase by typing p X wnere X i3 23 number or name.

However , Lt vou need more ifnformation on a data basy batore pickingy, ei ther

refer to the printed descriptions, 1f you have thenm, or typest e-data X Y

where X is the data base nunber or name and Y is 3 system nime. Eo9.,

e data 413 oroi? -

e data ayrius dialog

fFor a tist of d4ata sases in another o' tne seven arvas, use the,

SHOW DATA comsand again. -

LY

or

T T T I T Y
“.This page last upiatedt 77-12-17
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JATA BASLS IN . SOCLAL SCIENCES, POLITTI.S,y EQUCATION, HU4ANITILS R
For ealh 1ata base there Is l1istedt { . o
CONILT numper .
CONLT name ; "
cove latters of systems having the data base
(0=0{AL0G, N=NLM/MLOLIN, s O0=JIRBIT, 3=SUNY/HLUOLINC)
snort explanation of data base
51 SOCSCL 1)) Socii) Sciences Citation Intex (>0¢3C IS5t ARCH)
52 SOC [V} so0cioloyical Abstracts
%20 CHILDAB (D) Chilad abuse and neglec!
53 PSYCH (D)) Psychological Abs'tracts ‘
543 FEJ (D) FEDERAL INDEX to government activities T
540 CRECURD’ 101 Congressionsl Record - .
Skc PUBLIC (3} Public Attairs Information: bervlce (PAlS)
S4n FEONOA (D] Most recent month of FED records BEFORE loading into FtU
554 LANG (D) Languajge and Language dehabior Abpstracts (LLUA) -
56b LIBINFO [0) Library 2nd Information Abstracts (.L§
56a ED (0+0) £ducational Resources [nformation Cen 1ERIO)
56b EUEXCHILD (D) Exceptional Chito Egucation Aostracts
56¢c EDAV (D] Curricufum planning media materials (NICEN) .
56d VOTECH (D) Vocational and technical education . -~
5?3 HIST (D) Historical Abstracts (non U.S.) “
S7b AMHIST (0) Awericat History and Life ' (AHL), U,S. ang” Canada
SQ ARY (D] Modern art and Jeslyn

You may now plck a data vase by typing p X . n)ere X I3 a number or name,f

However,, it \you ne€ morte information of-a data pase befare picking, either
refer to tha rlnted'descrlptlons. It you nave fthem, or typal e data X Y
where X is the adata base numver or name and Y- is a system name, E£.9.
. e datad 523 orbit ’
2 L I e T -

or . ' ) .
e Jdata ed dialog - @ . » , Y
For a list ot dafa\g;f‘q#(n another of the saven areds, use the

SHOW JATA command ay

. - . . ) A .
: s SR o L ‘
\r ...’.‘U..........'...'...'.. .

This page last upiated? ]7‘12-17

- . R K,_ \ -
* ] ) — “ - - -
. - . " ‘ A




O

.C%]{U:AJ

A Fui Txt providod by eric [
g .

4

’

Al
// e coge tetters of systems having the 03ty bLase

Ve

662 CHEMNEWS [D,0] News from Chemical Indusfry Notes oy Chem Abstracts

-84 - . /J

N,

\\ B

\ CONIT LXPLAIAT. ON (b ;
<
{ .\'\ - ‘B
s%y \, Lo \
ODATA 3A3ES IN JUSINESS, MARKLTING, MANALEMENT y GRANTS
- for each data pas there s tisted?
CONLT nunber . S .
CONLT nama " *
-;;x& . %r
{0=01AL006, NINLM/MLOLIN , 0=0RBIT, S=SUNY/McIOUINUY
snort oxplanation of d3ta3 Dase

ol BUS LUsI) Business, management, marxeting, etc (ABI/INFURMY

61b BUSCAN [JD) Canadian Business Periadical ‘ITgdex’ . BN
623 MANAGE (0] Hanajement, fihance, dnduStrial relations, etc \‘c'

620 APCOUNANT [0} Accountigi, audi ting, investments, taxation, e .

63> HARKE?‘H_[D) PR-0ICASTSf Wortdwide company »dd asroduct into o

b3d MARKETOOD [0} vovernme contractsy RFP*s, efc in ocefense areas \\\3
b3l MARKETIN [D) PREDICASTS: Indexes to MARKETAH : L
63n MARKCTNOA (D) Current aonth records BEFORE /toadinyg into MARKETAB
biea STATPLANT (D) EISt Info on 117,8¢Q U.3. businegss establishments ' ) -
bbb STATUS (D) PREDICASTSE U.S5. industiry and yovernment staftistics

64c STATULTINE (D) PREDICASTSE Annuatllime sertes for U.S, industry

64d STATREG [U) PREVDICASTS: Vime Series for U.5. metropol itin areas )

bt STATFRN [J) Sumilar to SJTATUS.for foreaign statustics . T, N
big STATFRNIIME €0) Similar RO SATUSTINE ftur toreign statistics -
65a GRANTS (31 Grant programs by governmental, commarcial, and privaote groups
650 FONUIR (0) FOUNDATION OLREC TORY tnon-governmental, nonprotit) . /ﬁ

65c FONGRANTS. (0} G~ants given by founddtions in FONDIR ‘ ;
66b DRUGNEWS (D,0) PnarnaCepticé;;Nu?s Index . -

You may now pickK a data p dse y typing p X 1 wnere Is 3 number or name.
However, if vou neel mgre intormation on 3 aata oase petore picxing, eitner
refer to the printed descriotions, it you nave them, or typetl e data XY
where X is the J3ata base numder or name ang Y 1S aisystem nome, £eQey

@ data a1 orbit ' L . ; - e
or . N

e data ous \gialo

‘For a list of d)qa ba’Ls-nn another of tne seven areas, use the
?

SHOW DATA command again. .

, - .
............l.....l.......... ~ ¢
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JATA 0ASES COVORING ALL, JR MOST, SUJJLg ARLA ' Q
ror edch taty vase there is tisteat
" CONLT aumber o L
CONLT nayme o
) code tetters of systems hiving the data bage S .
t0=913L00Gys N=NLN/MEDLINE s O=URDIT,wS=SUNY/HEJLINL) . ' ’
snhort axpltanation of data oas .
71 NTIS [0,9) Government-svonsoreld KLD reports (nNatl Tach Info Service) !
72¢ LIvCOud (0} Libghry of Canyregs DOOKS ana mongaraphs in tngtish NI N
721 LIUCUNF" (J) Livrary of conyreygs forelyn (non-tnytish) materjats :
73 SSIt (D) Smithsonian Science Intormation E£xchuan,e (current resea ch)
T4 THESES (U) Comprenensive Dissgrtation Aostracts (doctoral theses) p
- 75 NEWSCAN [0) Cansdian News Index :
You may no pick @ data oase A{V"‘"vnlnq p X wnere X Is a number or name. -
However, 1! vBu need more information on a data 0ase tore picking, eitnér
refer to the printed descriptions, i'f you nave them, ok typut e data X ¥ o
where X is the Jats base numb or name and Y is-3 system name. E£.9., ’
, e dataz 71 orbit ) ,Jﬁ\ : . - R
or - \ g
e 0ata ntis dialoy AT o
for a tist of data oases in ano tifer of Tne S ewen arvas, use fthe 3
SHOW DATA command again. - - »
0 : , : " ¢ ) .
¥¥13 & W L, ‘ - € : '
EXPLAINING OATA BASES e T
. \ In' order to gyet an online explanation of a data oase, typel ‘e.data X~
where X is the CONIT ’number or name of the data pase. d
( . A given 4d3t3 pase may exist on two or more systems, in wnich case ° - ) b
the imFlementations and explanations will oe different. \I‘t you want - to get .
! the exptanation for a particutar systemy 30d the Sy/'yi’erll name to your commdnd.. )
egparta ed dialog i - . i
.and ) Sl : . . . ) .
e data ed orbit /' . s o .
wil) get explanations of th"e €D gata base from bIA-LUb and QK&U",»rosocch'f(v.
It you do not name 3 wystenm, CONIT will, olch/o_ne for you:‘ras in the PICK ; '
* command. ® - L o b e
. ’j It you ara not Connected to 3 system from which you want an explanationy
- ONJT wilf.connect you (atter disconnectiny—trfom the currcnt}vstcn and
. i d'b‘fa oasa, if anyl. The data base you are.currently connacted, to will not
.&PEhanggd when you ask tor'/ an explanation, unless the ekplanation you request o
Y. .is from ystem oftner than the ohe you are currenfly connected- fo. JIn that ) B .
‘case you'wilt pe.covnec’'ted to the detault data base of the exp!alnluq_ ._s'y"stg'm. ' W . .
K4 . 4 . v I -
' ‘ . _ .
w19 BT | o
o . EXPLANATION OF JFIELD ; . i .
T ‘Filelds are categdries /ot infornat_lo}\_in a date pa¥e (e.g9., title, i
" author, docyment sourcey report numoer, jhoex terms; 2tc.) that can.pe used . ) "@
for searchény or for~ spbwiny Jocudents found ag the resul? of searchingeg, ’ A
~ Faor simpleghearching (FINUing) and 3HOMINg-in the CINLT 1anyuage ’
i you do no eed to snow field nanas\(ﬂ”‘ha data basesy out
tor spuclalized sed~ching or’ showing, ich must ve Jdone jin tne langyuage : -
. ofgthe retrizval system, you must use the gafa vase ficld ‘names. _ ‘\’_,«‘- Sy
™ . tfo see tnese usp the t FIELUS command afte~ fthe t ()Au‘xonmand. : ..
) e » T EIY Y S PR R L NS Ad L N e L - N \) ' : ,
7 . p - This payge tast upsateds 77-12-21 T .
V! > A : , - ‘
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LA At .

tXPLANATIUON OF
.The PICC command

AICK COMHMANI(
is> used to

pichee:s 3 data vase to

>eadrch

in.

T To vice 3 2112 bise, type pick X or simply o i
where X Ls tne numoer of name o1 Yhe data dise; to& examplt
plck 3 « T } : 3
« £ or I . . N
p mealine A N
i1 get you connected to the MEDLINE data pase. For an onltine list of
v Jthe dat@bases you may olick, type e .
. < sho@® dat 3 S R . o /'
= To ,nitch from ove data vase fto ot ry type vick Y where Y is the
: NUMOD wr ‘orTname oYl the new data base. NotXes however, that’ Sul'chlng generally
results. in nrevious re,ulgé petng dropbed oy fhe computer. . s .
.. v'In order to save on connect-time_charges you may, at times, uant to -
disconnect the currfent Jata base} to do this, typel - .
- - di scoAnect e ’ .
- . or .its abbreviation - o . .3 N .
diS ‘ o \\&' , - A A
. Again, disconnpc?lng genergLLVLfbsus previous resul's. A"vf’hxsconnec'ln;
. ou must PIBK again Yo reslme searcning.
L \\\NLONII wltl automaticatly connect to a system tnat haa the data base
) . you picked. For an explanation of how you can override CONIT*®*s choice
. of system, type! @ pick system . ) .
inexcert user

. [1 the anove explanations @re on papery wue suggest tnat the

the instructions for reference, and then Yick

now pull up the paper, tear "oft
3 data base {af ter gett ing 1n1 rmRt {fon on the data oases. it needed).
. v - - \
!!!!I'l!I!!!!!!l!w!!!'!!!!! - . . ZP
N\, - , .
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CONTT iAPLAdA‘lONS‘{l—J)

- - \
LR -5 U] :
tXPLAVATLJH Of SYSTEMS _
LUNll asn cannect¥to $ uitferent retrieval systanst i) Mo OULLINE ot
t he Nainond1\Laovary of Medicined 2) Locuheed DIALY, (LISYE and 3} Systew
. 'Dove|oumant oroorai(on (SDU)Y ORBIT. B Y
K ‘M£Uler- AnOSe mMain Jata pase {s atso named MEDLINE, wpeciadlizes 1N
igine. It also has other data bises in related viomedical trebds.

>

. Botn JIALDS 3ng ORBLT have many oata basas covering .all atsciplines. ‘J/"
s data

T For o I1ist 'of gata basesyavailabile o the diffterent systems, typel
It one system 15 not aval bleg or 1o mane more complete searches,
© you may want to try s r3l systems and data bases.
' There drv two versions of the MLOLING system! NLM dna SUNY. The NUH
: S version h3s o fuew data pases.not availaole at SUNY, For mora 1nfo pick
¢ . a thirg systemt NLM NEWS. Wnen you *picx medbine® CONIT trles to get SUNY.
You may vet NLB LV tyoing! pick medline nin a
. ugNIT yses either the TELent T or TYNNET network to get a system. .
. It a'sygtel is not availabie thru one natworw, you may fry the other} e.g..
& pick medtine telenet ) 7 :
’ or

pick medline nlm telen®t

~ .
. Y A _
¢ : EXPLANATION OF PICKING SY>TEMS . :
N To connect to 3 Jats pase CUNII must dirst connegt to o refrieval - B
% system that nas the dato base. Some data 2ases are wvailable on mofu'

! than one system. CONLT wil .automatically setect a system for you
;. unless you prefer’ to override CONIT®s chotce. To do this, specity
./ ooth data vase AND system} for ‘examole, o
’ / ~picw ntis orbit o

./ -connects you to, the NTIS5 yata
"’ - AT p 71 dialog -
connects you to the'NT1lS data base,ln the JIALOG >y>'e . .
i [t vyou specify 3 system oWt nd data base, you will od-.connected to
2 the default Jafta base for that system. For cxample. the] cetault Jdats basé
for DIALOG is ED. -
For more inforne!non abo%' the systems’ Jnd n«tNOrKs;ﬁlecl'e sys teams

w23 ' . ‘ // o . “ . " "'
SHOWING STATUS ./ =~ - A

v

~—

ase In ORUII. while

B

connected tos LIt ‘any. - c . ’ : /, )

.!'!"!""""'.l.!!!."."'
' Thls(oage ftast u014$9d2 77&15-17

- . . . y - ,

D

The SHOW STATUS command tells what datA oase and system vyou are curtently
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CONIT, tXPLANATLIONS Cu=2, : :

v . :

L& .
EXPLANAT O OF DISCOuNe CTING . .

The UBISCONNC LT commdnd (gopreviatjon °dis®) can oe useo to disconnect
the currently connec ted re'r&eva]'Sygfem aANg J3ta vaSe. This wil) leave
you. connected 1o CONIT nut will avouid-aQqy s3ditional char ges trom the
retrieval systems. 0isconnecting N4|‘-0fpp from th2 computer any ¢urrent
search sets (oftline requests will N0l be atfecteo;.nouev@r). !

Yo disconnect from CORIT (as well ds any current retrleva) system ,
use the STOP CQQTQnJ. ) =:\y o .
s . AN . . .

s : - .
?’K;XPLANAILON OF STOP COMNAND
The command °*ston® will log oft CONIT after\distonnecting
any system-tnat you may currentiy be connected
detore vou stop CONIT we woula aopreciate any

omments'you may have.
For explanation typel ¢ comment. ) ‘ ?

Ybu may disconnect 3 retrieval system wIIHOUfns'oppinq CUNIl;-typel @ dls

. 3 . . ’”\
"..'...'.""_'\""'".‘.".. o . b
This page last upjatedr T77-12-17
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"

..‘_‘u o . . 13
CXPLANATION OF FINU COMMAND .

) The FIND command 1s uted to search tor agacuments indexsd under J

particulyw term. Tyoe ftind X ‘whero X {5 thae term you are seaching for.

In jeneral, use teras that aure speciftic to vyour:topic. ITwo examplest

ting erythrocyte

tand raydjation
We recommend thit you start by searchin) on single (kuy) words or word stams
and then combine the resultant sets 3as neeveu. Eedoy tnhe 3 commands!?

. tind computer !

find momor

combine setl avo set?l
will tind Jocuments about CIMPUTLR MEMORILS by getting Jdotuments indexed .
under 80TH CIMPUTLK "or COMPUTERSy efCes (Sati) AND Under MEMOR(Y,IES) (set2).
For adJditional explsnations that may be usetul fon sedarching typel .

‘ ¢ comuine (tor combining sufs of refrivved documents)
¢ tind author {for searchinyg by adthor nama) . s
@ ting more (for ways to 1ini goaitional documents) S
e show index (for browsinyg throujyn the valid index teras) N
¢ tind index . , {(for searching on terms given by SHOW INOEX) :
e tind oetter {tor ways ot getting mor @ retevant documents)

L \

.ve27 . i ’ N
EXPLANATION OF AUTHOR SEARCHING : ' ; )
In addition to gederal subjett searching, you can regquest a sesarch
speciticalily on o pa{tlcuidr author. To do this typet tind, suthor
followed by the autyor®s name in the forms flast-nama, initiall,. Eexer
" find auythor mavttin, r ) .
Which can be abbreviated - ’ oo .
t au marting r
wilt do a search on authors nlth the ldst name 'Nartln and o tirst name a4
beginning with -°R*, ) o .
I[f this glves tod many ‘talse Jrops® (¥.9.s YOU et jJocuments by <ichard ,
Martin when you wanted only .those by Robert tvun Martin}, you can be . .
more specific as In the toliowing two examples! ) . -
t au martin, robert 4
. t au marting r. @ .
Notes howevar, that different data bDases varv as to how tnov Qor-at
» author names. Some use onlv initiats} gome use perjods after {nitials,
others do not.
The past strateyy may be to start with a3 broad author searth ana SHONW
tome Jocumants. [t you then want to restrict the sz:arch, use the autnor )
n,., tormust that you see-in the SHOW output. ; : :

2

ot v ouovoocovoooooigooooo!o.o-ooo' - ’ . LA g
' Tnis page’ |ast upt3ateas re- 12-17 ' o
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uuonxwa INLEX VERNS A ' T oL _ I

_ the *show index X* commend {ilsts terms siphasvetically nedr ‘the )

term X [n the index 'or the da'a base vybu are currently connectea to. -

The number of gocuments posted under eadth term i3 also yiven, lhuJ e S e

stop LAlex avojyudro )
will show Lf AVOGADRO Is a ploper searcn térm in your curront dats buse ;o
(you can check spelliny). You will #1530 See how menys LI any, )
/ R documents are posted under that term, or 4|'orna§0lv. other rdla'od uhrases
© like Avogairo's numoer or rule or constant, etc.
For some fata Lases you wil) aiso bw Jyiven an indication ot whether
there 3re tistings for relatea thesaurus terms,
o2y : ; . ' : N
' FINDINS AITH TIKMS FROM SHOW INDEX CONHAND '
» Terms that are shown oy the .SHOW INDEX command miv, of course,
be useys 3s suarch terms in tho\FlND cosmand.
It you are conpected to JIALUG, you cn select oar'lculor terms
from the dlsolavod tist oy Jesignating tneir codo taqs instead of the ftul
spetlled-out torm of the 'orm:. lhuso
fing e7
, ) will Jdo 3 search on term 7 ln tho SHOH INOZ X gésplay» unilo'
' tind el-e8,e12 \ .
will do0 & sasrch on the first 8 terms plus term | 14 (results o' the
9 searches ire combined with OR, as for synonvnsb. .

s

..30
- FINDING HORE DOCUMENTS © : \
. Some ways to tinu soditivnal docunontsa
' ' 1. Use *show index X°* command to tind additional seirch terns
2. Use "0or*® in COMBINt command 'o‘colloc' documents unaer synonymous teris
. . 3. Get synony@ous or related terms from °snow atl® document output,
\ or trom thesasurly dictlonaries, indexes, vour heid, etc.
4., Break a search parase Into single words .
5. Use other data bDases and systems .
6. Use truncated (stemmed) search terms, CONIT searches on all terms that
BEGIN with your search term. Thus, °fina tomputer® will refrieve
documents indexed under °*computer®, scomputers®, °‘computer programs®,
. AR ‘computelized®, etc. To broaden your search, reisuce fne fenith of vour
. . " zearch tarm. Eeodor *t1ind comput’ will~yet &l et the¢ documents from 'ho
o o scomputer® sealrct PLUS tnose indexediunder *compute®, °‘computation®y etc,
7. Orop 'Yess important terms from s2arch} v.g, ‘effects® In *hedt eftects®

..!........‘0..0.‘.0..’...... L t - . , ¢
Inis oage 1ast upiated? T7-12-47 ¢ v
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FINOINGLG L TTER DOCUHtle i
[t vyou hive too wdany non- relevant ducununts. your seirctl terms may
not be spucific endugh orf you m3y not have included an impdrtant concept.
To correct tnisy ;Search on the concuapt vou have omitted] thun’.combine
the new and previous search saets using COMOINE with ANU.
It 3 major part of your search s3t Is not relevant and
isolate the part by Some sSRIrchy YOou Can exclude th: non-r
mart by comolning tne oritginal result AND NOT the nuw seargine teY.y
find mamor . !
tind comput N i
comoine setl and not set? - ’
wilt remove (At least some 0f) the computar RYpory Jocumant|,. Howevar, {1t
may also remove some documents On human memory whery computlers -are used.
It you xnow tne retrieval system  taAguayesy vou c¢in also Mo special sesrches
as by date, reporft numbaer, “imporfant terms™ only, e¢tce Lodley in DIALOGS
tind rn=nasa-c~=129524% )
. . tind amorphousi{N)state/ti .
Some OROIT or MELOLINE examplest
find hew (sa)
“tind %1240 and Ypoisoning ‘ '

el

"3 -
- EXPLANATION OF COMBINE COMMAND ¢
The COMBINE command al idbws you to make combinations of the sets
of _Jdocuments vou have previously found trom searchlnq your Lurpently
connoqteq data base; for example, 1
compbine set 2 and set 5 \ .
will yield 3 new set fthat contains only documents which are| comamon
to both sets 2 ANU 5. ANDing is useful in narrowin) fthe seprch fo yoyr
speclific topice. Al'crnatcly. It want to vroaocen your su¢arch, use OR} e.97,
conbino set 2 or set 5
merges the 2 sets into a single seat kegpiny all docqnen's ttom elther set.
ORlng Is usutul in combininy r05ults from synonymous ferns.;tho 3 connandsl
find sulfate o 1!
tind sultite. \ . ) 5. E
combine sef 1 or set 2 :
wil) colluct documents about sullates OR sultflites lnto one iat. Also,
combine set -2 and not set 5 . :
will make 3 new set which contains docuwents In set 2 but n

oy T

f in set 5,

< . 1. .

: ....l.!!!.._!"IO!I_‘_.{.I!I_!O!'. :
This paye (ast upilateds 78-9-8" . ' {0
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CXPLANATLON OF SHUW COMMANO ' ' '
The sfow commany Jives information vout Uocuﬂent;&'hdt nave been found
ind yearghingy, about uatd basely about ~index terms ty search on, etc.
To have CINLT show standarda citation intormation on some of Yhe tast set
0! Jocuments you have found type “snow’. You may als0 bDe more speciticy 2eyer
) show set '3 title documents 1l-« '
L‘ wilt cause the titigs of! the first 4+ documents of, set § to pe snown 10 voue !
‘ 1 a2 . .
gives ALL fntormation avaituble on the SLCUND document of the current set,
' To hav the SHOW output orinted offline and mailad, add ‘oftt®} @edey
s §3 al)l 41-57 oft r . .
v wil) get all info for the first 57 Jocuments of set J printed offtline,
[°d* is the apbreviation tor ‘documentis)t®, °*s*® ftor *show® und “"set’).
For more detitls on how to jet document. information typ:2! e show d
Examples of other (nformation that can ve ovtained sre given bpelows

»

COMMAND URIEF EXPLANATION

show data Lists data puses currentdy availavle through CONILT .
. show index X ~ Lists terms near X dn injex tor currant Jata base

show revicew Reviews search sets created so far on current data base . .

show status Tells what Jiatd base and system are’ connectey / '

Show NEeWs Gives news trom connected systeém

for more details on each, type! ¢ show ¥
where Y,is the command you want explalmed; e.9.y
€ Show index ,
' o o3y : ’ ' . - ,
' *sHIHING DOCUMENT INFORMATION g o .
/7 ) The baslc command for showWing intormation on documentg.'ound has the form? , :
show dgcunent 5-7 sat 3 title ’
which causes the titles of Jocuments Yeny and 7 of et 3 to pe utput.
{You may aporeviatet °s°® tor °show® or csat® and *d* for °ducument(s)’.)
If- you do not specify the SET parameter, you will get the last set
T . you have found. ' ] ,
It you do not specity tha DOCUYENT (J) parameter, you witt get the tirst o
tew documents In the set (usually apout 9, Lf theru are. thaf many). )
* : You can Jet all document information by substituting *all® tor “tiftle®, , ,
g It you specity nelther *title® nor °atl’, you wilt et the standard :
citation information which 1ncludes titie, asuthor, sna locator ln;ornatlon.
. Ditferent Systems and datd vases give you somewhat difterent types of
information for the categories TITLt, ALL. and CITATION. This is
, . asspecially true of other-than=biviiograonic data pases Iine FUUNOAQIUN -
[ A GRANTS or CONGRESSIINAL RECORD. . : ' ‘
' To save money and online time you may* pant to have your 3HOW output printed
offiine (NUT 3t terminal) and mailed. To 3o this 3ad the word *oft®; @.y.»
show oft all s3 d1-57 . ‘. ‘
@eans print oftiine all info on the first 57 documents ih set 3. R
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SHOWIN, SETS T4 REVIEW r ' .l;

The command °*show review® lists ull the sets you have found in
searthhu fne currently connect du Vutd 0ase with 4 short Jescription
t eacn set, und, for some’systems, the numter of documents in each sete

(]
> ¢ -
]

U!sb
SHOWING NEWS ) -
The command °*show news® will glve vou the news from the usystanm
vyou are currantiy connected 10oe This is in sddition to fhe short’
broadcast N3ds you .mdy have gotten when you tirst connected to tne system.’
Nems for the MEDLINE systems s only ovoeiltable by olész: a special

nim news system py typlngt vick nim news
-4

*¥37 ‘ ] : . . ’ .

tXPLANATION OF -THE SEND COMMAND .
To send 4 command to a system in [(ts own (anyudys you may use the
SEND command, Eages _ . '
e _ ( o

send .file
1d il connect you to -ULALOG file &2 HllHUUT aroonlnq sets Just !ound.
send t2/1/1-20 s

witt .give ]ust format 1 outout (doc mumpers) for DIALUG set 2
send “print indented ti,y, an
will, give titte and doc "numoer into (or HtDLlNE and ORBII.
He welcome your commentg on CONIT. TOo make a3 comnent use the
*dend comment*® command. FO® axplanation typet e comment. . i ' N

Y

LARY] ; .
COMMENTING f”

-fde would 1iKe 0 get your comments on the good 3and bad ftastures
you tindg in usi CONIT to ald us in our study of iInformation systems.

To make a commght use the *comment® command for each line ot conaont% Qoo s

comment Print or tvpo s 'a bettar namg than show . s

k3

COmnunt!g e common lqnquaqo testure is yoou out snow |s a oad none

.C.."O.'C"g"""Q."""litl\ . .
' nis page last upjatedt T7-12-17" X . .
W ] \ :
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APPENDIX B

‘ EXAMPLE CONIT SESSION '
{ ) - ' -
»
As expla1ned in Section 2.2, we present in the Appendix excerpts
from the online séssion for an experimental user (EU3) as an example of

’typlcal interactions that occur between users and the CONIT system.
' ) _ .
During the session, the user issued 90 commands. Thes® are labeled ™
ul, U2, ..., U90. The CONIT responses are labeled ci, C2, .:.,'C90:2 Two
. ) ) . * 3
of the commands, U5 and U6, were not attually issued by EU3 but have been 'f
' added for completeness as explained in Section 2.2. Additional explanatory

information on this session is found in Section'2.3.4 and Appendix D.

The dialog has been retyped in a_ format close to "that which actually
appeared on the or1g1na1 typescript. For a comparison, see Fig. 3 1n _
Section 2; Fig..3 is a photoreproduced excerpt of the tfpescript from -
command Ul9 to U26 In this Appendix, material left out is indicated by
. ' ellipses (...) or by a note 1nd1cating where the-full CONIT explanatory

message can be found in Appendlx A. o _ -
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'ngs 'WELL 'AS ‘TO CANCEL'A LINE: WHEN, YOU STRIKE THE BREAK KEY CONIT"WILL .

97
Ul: START. . - T L L )
CL: ++++CONIT - 4 . ‘ |
. WELCOME TO*CONIT. IF YOU MAKE A TYPING MISTAKE, STRIKE THE BREAK KEY,
WAIT FOR THE USER CUE (****USER::), AND THEN RETYPE THE LINE. -
FOR MORE HELP ON HOW TO USE CONIT, TYPE _—
HELP ~ iy ™
'FOLLOWED BY A CARRIAGE RETURN; OTHERWISE, YOU MAY NOW TYPE ANY CONIT
COMMAND . - .
0956.6
*x***SER: :
U2: HELP T ' " |
C2: ++++CONIT: . ' '
- THE NAME OF THE BASIC HELP COMMAND IS EXPLAIN . IN USING IT YOU
_MAY TYPE EITHER THE COMPLETE WORD OR ITS ABBREVIATED FORM E . THE
“COMMAND: NAME MUST ALWAYS BE FOLLOWED BY THE ITEM YOU WANT EXPLAINED
AND BY A CARRIAGE RETURN. "FOR EXAMPLE, IF YOU TYPE
' EXPLAIN COMMANDS .
. OR JUST . ) \ \.
E. COMMANDS .
CONIT WILMA LIST ALL THE -BASIC COMMANDS YOU CAN USE AND A SHORT -
EXPLANATION OF THEM. THE INEXPERT USER SHOULD NOW TYPE: E COMMANDS
i i ]
0.957.6
*****USER
Us: - E COMMANDS o S L \
C3: [See EXPLANATION 9 from Appendlx A]
. U4 E“PICK L L 4 .
- : ) . ~ . YN
- c4 '[See-EXPLANATION 20 from Appendix A]
« : ’ \
. suow DATA
‘ [See EXPLANATION 10 from Appendix A) Sy B S
'lxus;" SHOW DATA-S -~ . .
[See EXPLANATION 15 from Appendrx A] |
: - : N b ‘
*7 mesr' T o - % AN
++++C(NIT '

- IN ‘ORDER TO CONNECT TO THE DATABASE ‘YoU PICKED, SOCSCI (NUMBER 51), . Ly

CONIT WILL CONNECY:TO THE DIALOG SYSTEM. - - : :

“'TO MAKE THIS CONNECTION CONIT WILL FIRST PHONE THE YMNET NETWORK o

THE WHOLE - CONNECTION PROCESS WILL TAKE ABOUT A MINUTE OR TWO. o S

PLEASB WAIT FOR - THE USER ,CUE ‘(*****USER::) BEFORE.MA ING A NEW COMMAND. . A
LNOTE THAT THE BREAK KﬁY CAN BE USED AT ANY TIME TS INTERRUPT .CONIT = = %

EZTAS DOING,VY _MAY GIVE A NEW COMMAND AtT R YOU GET
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— . C7:fc0nt’d)
" PHONE CONNECTION MADE TO TYMNET.
TYMNET RESPONDING. )
LOGGING ONTO DIALOG.
S YOU ARE NOW CONNECTED TO THE LOCKHEED DIALOG RETRIEVAL SYSTEM--
——- - - - - YOU ARE NOW CONNECTED TO THE SOCSCI (NUMBER 51) DATA BASE. . - —-—
FOR EXPLANATION OF FINDING DOCUMENTS TYPE: E FIND A
1006. 1 o | . |
**xx*|JSER: : _ i - ! : .- ; .
us: EFIND *. N
C8: [See EXPLANATION 26 from Appendix A] . .
= U9: - E COMBINE . '
co: [Seé'EXPLANATION\BZ from Appendix A]
. . . ., {
U10: E. FIND MORE - \
C10: [See EXPLANATION 30 from Appendix Al ' Ly
yll: E FIND INDEX " | | ‘e
Cl11: [See EXPLANATION'29 from Appendix Al
Y12: "E SHOW INDEX | ’
.C12: {See EXPLANATION 28 from Appendix A] ' .
. U13: E FIND BETTER .~ AR S,
C13: [See EXPLANATION 31 from Appendix A] '
Ul4:. E FIND AUTHOR o L
._‘ - . ’ —/3
. Cla: [See EXPLANATION 27 from Append?x Al
.- C15: PHONE LINE DETACHED. -

THE PHONE CONNECTIQON AND RT:’.TRIEVAL SYSTEM HAVE -BEEN DISCQNNECTED .
FOR OTHER SYSTEMS THAT MAY HAVE THE INFORMATION YOU WANT , TYPE E SYSTEMS .

]
“.‘}"_' .




Ulé:

Ul7:

C17:

Ul8:

C18:

Z99.

PICK 51 °

3

. LA
SHOW INDEX MODEL

++++CONIT: -

REF INDEX-TERM TYPE ITEMS RT

El  MODALITY ------ ;o 149
" B2 " MODALS--sc----iiocssmae -5
B3 MODDERMAN---~---ccmnom- 1
E4 . MODE----cccemm e 267
E5  MODECATE------------ —— 1 ’
E6 - -MODEL----- PP 6355
"E7 MODELE- + === == - = ~ecoo- - 1
E8 MODELED- - === -=--=-~~--- 19
- B9’ MODELER- ~=- = w—-m—o S 1
E10 MODELES------eccmmemmme ' 2
E1l ° MODELING-------c-m-mm- 636
'E12  MODELIZATION-----m=wn-- 4
E13- MODELL------em--mommm - 7
E14  MODELLANSTALT----=-~-~- - 1 i
E15  MODELLE--=lccecomaoono- 1 . £
E16  MODELLER-----------=m-- 2 :
E17 MODELLING-------e-omco- 82
E18  MODELLKINDERGARTEN----- 1 ,
E19 ~ MODELO--«v-=-cmecmummam- 1
E20 MODELR--g--===nm--amm- i
TO SEE MORE TERMS TYPE: SHOW MORE

TO SELECT ANY OF THESE TERMS FOR SEARCHING TYPE: E FIND INDEX

N 4“)
- ¢

1026.0 ~ | -\§> | | y
kA AUSER: : . : _ - '

SHOW TNDEX WORLD D |
) ) ’ ’

++++CONIT:

REF  INDEX-TERM . ~ 'TYPE ITEMS RT

El WORKWEEK=-~-=w~=~=~ smme=-_ ... 14

E2 * WORKWEEKS---------=-~-- 2

E3 WORKWIFE--===nw=-=-- — 1

'E4  WORKYARDS--------=-=i-- 1

ES  WORLABY----~---- ————— A |
'E6  -WORLD-----------m- ----= 6520
. E7°  WORLDLINESS-----==-=--- o1 oL -
" E8 - WORLDLY---cmwmadececaae - 6 . T

Py




Ul9:

Cl9:

U20:

C20:

U21:

C21:

u22

“YES

-100-

FIND MODEL

++++CONIT: _ .
NO RESPONSE RECEIVED FROM LAST” TRANSMISSION.

SHOPULD CONIT WALT FOR A RESPONSE ANY LONGER? (ANSWER YES OR NO)
RETRIEVAL SYSTEMS MAY BE SLOW IN RESPONDING AT TIMES. YOU SHOULD
ANSWER YES TO THE ABOVE QUESTION ABOUT 3 SUCCESSIVE TIMES (UNTIL ABOUT

A MINUTE HAS ELAPSED) AFTER WHICH TIME YOU MAY ASSUME EITHER THE
RETRIEVAL SYSTEM OR CONIT OR THE METWORK CONNECTION BETWEEN THE TWO
IS NOT .WORKING PROPERLY. AT THAT POINT YOU SHOULD ANSWER NO TO THE
QUESTION. THEN. TRY YOUR REQUEST AGAIN. IF YOU STILL GET NO RESPONSE,
DISCONNECT FROM THE RETRIBVAL SYSTEM. (TYPE DIS) AND TRY TO PICK IT
AGAIN (POSSIBLY USING A DIFBERENT NETWORK) OR PICK A DIbeRlNl SYSTEM.
*****US[R -

&

NO RESPONSE RECEIVED FROM LAST TRANSMISSION. .
SHOULD CONIT WAIT FOR A RFSPONSL ANY LONGER? (ANSWER YES OR NO)
**xx*|JSER ] '

YES

" FROM HOST:

YOUR SEARCH RESULTS IN SET 1 WHICH CONTAINS 10415 DOCUMFNTS
TO SEE REFERENCES TO THE FIRST FEW DOCUMENTS TYPE: SHOW

"1034.5 . .

**k®AYSER: : ’ : | ’
: FIND WORLD

++++CONIT: ' | v

C22:

u23:

C23:

- U24:

Cc24:

NO RESPONSE RECEIVED FROM LAST TRANSMISSION
SHOULD CONIT WAIT FOR A RESPONSE ANY LONGER? (ANSWER YES OR NO)
*****USER

YES

NO RESPONSE RECEIVED FROM LAST TRANSMISSION.
SHOULD CONIT WAIT FOR A RESPONSE ANY LONGFR? (ANSWER YES OR NO)
*****USER ' . .

»

YES

FROM HOST: | ¢ :
_ YOUR SEARCH RESULTED IN SET 2 WHICH CONTAINS 6904 DOCUMENTS.

TO SEE REFERENCES TO THE FIRST FEW DOCUMENTS TYPE: SHOW

- 'FOR AN EXPLANATION OF HOW TO COMBINE SETS FYPE E COMBINE

. 1036.7. - N . ‘
. *****USER '»'.IJ ey O .

.;‘COMBINE SET 1 AND SET 2

R

B Qg

D .'” w
N - T B

10(, L
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C25: ++++CONIT: _
YOUR SBARCH RESULTED IN SET 3 WHICH CONTAINS 113 DOCUMENTS,
TO, SEE REFERENCES TO THE.FIRST FEW DOCUMENTS TYPE: SHOW
*TO REVIEW YOUR SEARCH SETS TYPE: SHOW REVIEW
1037.9
S © . WWRRRGER::
U26: SHOW
© C26:  ++4++CONTT: _ ,
3/3/1 .
785089

HOUSING RPQUIREMLN1S AND NATTONAL RESOURCES - IMPIlCAllONS OF UN
WORLD MODEL  (EN)

LAKSHMANAN TR; CHATTERJEE L; ROY.P )

JOHNS HOPKINS UNIV, CTR METROPOL I'TAN PLANNING  §
RES/BALTIMORE/MD/21218;  JOHNS HOPKINS UNIV, DERT. ' GEOG & ENVIRONM
ENGN/BALTIMORE//MD/21218; GALLAUDET (OLL/WASHINCTON//DC/ZOOOZ

N " HABITAT, U2, N3-4, P277-289, 1977 °
3/3/2 . .
‘ 783666 \
y ECONOMIC-MODELS OF WORLD AGRICULIURAL COMMODITY MARKETS - COCOA
COFFEE, TEA, WOOL, COTTON, SUGAR, WHEAT, RICE - ADAMS, FG - AND
BEHRMAN, JR (EN) R
- JONES GT
. JOURNAL, OF AGRICULTURAL ECONOMICS’ U28, N2, P326-326, 1977
' 3/3/3 : T . .
. 777057 : ' .
" " BEHAVIORAL-MODEL FOR HEALTH PROMOTION AND DISEASE PREVENTION L(EN). .
NG LKY; MANDERSCHEID RW; DAVID DL _ . :
, NIMH(WASHINGTON//DC/20032 WORLD MAN FUND/WASHINGTON//DC/ "
- JOURNAL ,OF ALTERED STATES OF CONSCIOQUSNESS, U3, N1, ‘P95:95, 1977 -
3/3/4 . ‘ A o
1772792 Lo ]
.. BARILOCHE MODEL - 3RD WORLD DISASTER S1UDY PRFDICTS (EN) - .
-~ JAHNKE M . L -
ENVIRONMENTAL POLICY AND LAW, Ux N2, P74-75, 1977 ‘
3/3/5 g2 .' '- s

759229 ‘
. HUMANIZATION OF LABOR WORLD - NECESSARY CONDITIONS CONCEPTS AND -
MODELS - GERMAN -~ ‘PREISS, ‘C.- (GE) o | -
TR TRAUTWEINKALMS G' .t ’ o O L
'>ffGBWBRKSCHAFTLICHE MONATSHBFTB, U28 N7, P469- 46%, 1977 L el
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YOU MAY NOW SEE OTHER INFORMATION ON YOUR SEARCH RESULTS; TYPE: b SHOW
FOR EXPLANATION OF OTHER ACTIONS YOU MAY NOW DOTTYPE: B COMMANDS

1044.1
* R ARRIGER ¢
- [ 3 '

U29: SHOW SET 3 ALL D1-113 OFF

C29:  ++++CONIT:

! PRINTED 3/5/1-113 g
_~YOU MAY NOW SEE OTHER INFORMATION ON YOUR SEARCH RESULTS; TYPE: I SHOW
FOR EXPLANATION OF OTHER ACTIONS YOU MAY NOW DO TYPE: E COMMANDS .
_ . 1046.3

v *rAEFAYSER -

U30t SHOW INDEX-DYNAMIC

14
[N ) i

.

- U31:  FIND DYNAMIC
C31:  ++++CONIT: B | |

NO RESPONSE RECETVED FROM LAST TRANSMISSION. o

SHOULD CONIT WAIT FOR A RESPONSE ANY LONGER? ANSWER™¥ES OR NO)

**HRNJSER: - . :

U32: YES

C32: FROM HOST: : o
YOUR SEARCH RESULTED IN SET 4 WHICH CONTINS 2135 DOCUMENTS.
TO SEE REFERENCES TO THE_FIRST FEW DOCUMENTS TYPE: SHOW

1049.1 /,///- —
*x kxR SER:
"U33: COMBINES  [User hits BREAK key after 'S']

N

C33: ACTION/ MiSSAGES ABORTED. CONTINUE. '

1

1049.,6 .
> ** % *|JSER:

U34: COMBINE SET 2 AND SET- 4

Y

Us3: " corquE SET 10 AND NOT SET 3

\ L ) ; o /
\ . _ . !'

Us6: PICK 73 . : : ;
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v Ci6: ++++CONIT: \
' -LOGGED OFF DIALOG. COSTS FOR 'THE USE OF LAST DATA BASE:
: v$64.12 0.916 HRS FILE7 5 DESCRIPTORS - -
- "+ $7.33 TYMNET
. $12.10 121 PRINTS : : y
. $83.55 ESTIMATED TOTAIL COST - -,
| TIME OF LOGOFF"8:18:24 ' - ' o
LOGGING ONTO SDC/ORBIT.
FULL RESPONSE NOT, YET RECEIVED FROM RETRIEVAL SYSTEM.- L L _
SHOULD CONIT WAIT FOR A RESPONSE ANY LONGER? ‘(ANSWER YES OR NO) .
*****|JSER - ’ .

US7: YES - | -

S .
C57: NEWS FROM SDC/ORBIT: S )
‘SAE DATA BASE NOW OPLRATIONAL SEE NEWS . RE FREE INTRODUCTORY TIME.
.25 5 2] .
YOU ARE NOW LONNECTED TO THE SDC/ORBIT RETRIEVAL SYSTEM--
YOU ARE NOW CONNECTED TO THE SSIE (NUMBER DATA BASE.
. FOR EXPLANATION OF FINDING DOCUMENTS TYPE: E FIND , "
. : " ‘ .
1117.9 ' ) '
** kX *JSER: :

»-

\ - s

'U78: SHOW SET.SHOW SET § DL-5

C78: ++++CONIT: .
A number shduld appear where you typed "show set 5 di-5" -
For an explanation of how to use the SHOW command type: e show’

1136.4
T *****USER::

U79: SHOW SET 5 DI-5

o L4
© . U84: -S REVIEW

C84: ++++CONIT: . : _ o \ )
set 1: ALL MODEL: (43383) . | :
- set 2: "ALL WORLD: . (46581)
... Set 3: 1 AND 2 '(606)
"% set #; "ALL DYNAMIC: (11555) : o '_ o |
.7 set S% 2 AND 3 (133), .- R | o
. .set &: SANDNOT3Z (79) . . - . D \ o
3. set.7: P (4853) . . R o S o .
' “set 8: ALL SOCIAL: (37749) L o o o

11441 . .
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U8s: COMBINE SET 8 AND SET 3

C85: +¢++CONIT: - _
E Your search resulted in get 9 which contains 198 documents.

. To see references to the first few documents type: show ,
) -
11446 - - ’ - .
L . ®aR®*|JSER: o : . AN
N = ‘ { R ' -~ Y
e . UB(); - SHON PN . -, \_i._< .- \‘ .= - -
C86: ++++CONIT: -~ - IR
o —-1— .' ’ :"" ' - ' ) ' CT. /
- GY 68729 1 ' |

TFYLE: MODELING REGIONAL GROWTH FOR EFFEGTIVE AGRICULTURAL PLANNING
"AND ITS IMPLEMENTATION
IN LIANG, T ; VIETH G ' : ,
' 0S5 -  UNIV. OF HAWAII, AGRICULTURAL EXPERIMh STA., AGRICULTURAL
' ENGINEBRING GILMORE HALL, ROOM 102, HONOLULU HAWAII, 96822

PP - 10/76 TO 9/77
, FY .- 77 | N .
. SPO. - . Hawdii State Government, Honolulu, Hawaii
CN - 0068729, HAW00523-S '
;o
v _4—
° . AN - GY 43458

._,,,_
WL

Bl .
1Eﬂ87:‘ [User hits BREAK key while output is coming from remote‘host]
C87: ACtion/messages aborted; you may continue when you get the USER cue.

1145.8
*#***USER: :

N
- . -

U89: SHOW ALL SET 9 D1-198 OFF .
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C89: ++++CONIT;
© Sending mail address

-YOUR OFF-LINE PRINT NUMBER IS P0084524. .
OFF-LINE PRINT GQMPLETED. t

. . . ] .
You may now see other information on y8ur search results; type: ¢ show
For explanation of other actions you may now do type: e commands

'1147.0
FHHERHYSERS: ;

U90:  STOP

C90: . ++++CONIT: ) ] . N
. End of SOC/ORBIT session. Time statistics: - . .
' TERMINAL SESSION FINISHED 12/20/77  8:45 A.M. (PACIFIC TIME)
- ELAPSED TIME ON' SSIE: 0.50 HRS. T
i TOTAL ELAPSED TIME: 0.S51 HRS. -

Logged.off SOC/ORBIT.
The phone will be hung up.

""" Phone hung up. P s
Phone line detached v _ .
L Thank you for using CONIT. N ' "4
- g 12/20/77 1147.8 est Tue ' ) §
B You may hang up your connection now. ' .
. / . . ’
4 . . 3
~N i " Q l
. R 7 {
i
N
;\7_ [ ]
. - v

gt
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APPENDIX C . .

£y

OFFLINE INSTRUCTION MATERIAL

The materials reproducéd in this Appendix were presented to the

ex@er1mental users as explained in Section 3. The briefing was read to

each BY, The\other materials were given in the form of a printed handout

to the threc FU's ‘from Group A.

List of Materials

) o
Briefing o
How to Develop a Search Strategy (two pages) \_,

£

Attachment 1: Work Sheet for Seérch Terms and Databases (one page,

as filled out by EU1) ' ‘ ' _ v
Attachment 2: Profe551onal Fields and Corresponding Databases (seven _
pages) : . - _' : -

Attachment 3: Database Desc;iptions (one page of\14 in Attachment 3)

‘Attachment 4: Aiphabetlcal llst of Databases, by CONIT Name and

Number (one page)
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|
(

PRE-SESSTON BRIEFING FOR EU'S | ’ - ’

We are attempting to dé;ign a computer interface that will enable end

' - users to do their own searching in machine-stored bibliographic databases.
We want your help in evaluating an experimpital interfacg called CONET
that allows you to communicate with three different Infokmation Storage
and Retrieval Systems located in various parts of the country. '

Our purpose in this experiment is to deterplne whether/ not CONIT has

‘all the features that are needed to enable you to do your own searching. .
We also want to know abput the undesirable or inconvenient features of

the system as well as tFe good ones.

Although one or more experimenters will be on hand to help you out of
‘difficulties, we would like to see if you can master the system by your-
self and extract useful information from it. Please ask for help only =«

if you feel hopélessly hung up. . v ?
We shall al'so apprecicrg your staying with us for a debriefing session
aftequou finish -.carching. Hoy much t1me do you have ‘today?

To assist us n ‘)iPJpretlng results of the experiment, kindly let us know
about any special ccactions and impressions you have as you progress.. You

can express them o lly, or note them»on a pad or on the printout paper

Prlntouts of references can be obtained online or offline. We request
" that you limit the offline references to-a total of 200. - These w111 be
furnished to you free of charge when we get them, in about a week. We
, also plan to do our own search on your problem. Any new documents that.
seem relevant will be sent to $ou, . )

2

‘Please d mz.‘be afraid that you may damage the system, it is essentially
damage -proof, .

We are required by law to ask your permission to use the rbsults of this

v @xperiment in our report. We shall identify participants by their EU ¢
e numbers only. May we hlve your permission? You are, of course, free to 5
discont1nue the experiment at ‘any time. . 3 - .
[The following was read to EU's in Group A only.] . : f A\

Here are instructions for developing a search strategy. When you think you . .
. have a good set of search terms and databases in which to search, please

begin working at the cinsole. - Kindly leave the“list of search terms you %
. have compiled when you leave. = = . . : " e

>
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HOW TO DEVELOP-A bFAR(H STRATEGY

Before using CONIT, you should plan a search strategy. Here are some

suggestions:

~1.. Compile a List of Search Terms

- ‘Write down a list of words that describe the topic on which you are seek— \
ing information; a work sheet is attached for your convenience. Your list '
should. in¢lude broad, general terms_[Such.as’thefprofessional discipline(s)
or subdiscipline(s) to which your pygblem is related], less general terls:
~ and narrow, specific terms. Bregk/your search'topic into concepts and list
' " words. that characterize the concepts. Try also to.think‘of synonyms for the -
words yQu write down. This list should help you get stgrted, but it may turn
out that additional terms will show up as you proceed.
We wapt to emphasize strongly the importance of listing\ many different

A}

! " words and phrasesvthat describe your problem.

b 2. Selection of Systems and Data Bases . . | ) AN

\\Fnter on your work sheet the data bases that are likely to contain docu-
ments pertaining to your search terms. An alphabetized list of professional
fields and data bases that cover the fields is attached. Also appended is =2
detailed description of each data basé. Try to match data bases to your search

_ terms Bear in mind that for-completeness, you may want to search wore than

one data base; the conputer will explain how to change data bases : . 7

. 3. Hints on Searchiﬁg v - |

Getting;Started . - o a
Start with the search term you think will most likely yield useful docu- .o

‘ments.  In general, it is preferable to use single-word terms that .indicate
specifically the key concepts in your topic You can ask' the computer to
explain how to combine results’ from your single-word search S, Instructions
“on how to nake your request’ are available in GONIT. . '

Documents are often indexed in part, from a carefully coy trolled classifi—
cation scheme and a controlled vocabulary To get started,_therefore, you may
have to guess what some of these terms are. Sometimes your Search'tern will
yield no documents only because its form differs slightly from ‘the allowable
one. '~ For example, a search on 'automatization' may be’ negative becau e the

, allowable term is 'automation'. To deternine if your term is close to an

“
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the'CONQThtermina}. Stepuby-step_instructions will be giyen to you by CONIT.
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Search Strategy

acceptable teym, you may ask for a display of index terms in the data base
that. are alphabetlcally near your term. Your term will then be placed in

alphabetical relationship to allowable terms, suchwbs in the example. just

_Flted, autdﬁhted, automation fautomatization]), automaton ... The command

for accomplishing this is: show index followed by the search term you
want piéced in alphabetical coﬁtext: |

Once a few documents are found, you may discover additional gopd search
terms by looking at all the inforﬁation available for each document.‘ The
command is: show all. Details of wa_co!use this command will be availa-

ble when'you get online. ' -

No Documents Found - g ' o Q

v '+

: . .
* If no.documents are found, tty searching on synonymous terms, or try t -

broader terms, or look for valid -terms with the show index _.command.

’

Too Many Documents Found

If too many documents,are found, most of which appear irrelevant, you

may reduce the number of jrrelevant documents in these ;ays: - ‘ g
a) By searching on narrower, more specific terms .
b) By follow1hg a search that yields many irrelevant docunents with

1

- ‘one or more searches on narrow specific terms, and then conbining

J the new sets with the first set. You can ask the computer to give | T,
_ an explanation of how to do this. ‘ .
v c) By searching on two-word and three- word phrases.; L R ( B ‘

by

A final hint Be flexible as your searching progresses. ‘There are no hard

and fast - sea‘ch strategy rules._ Be prepared to alter your searth ‘plan as.
you® progress. ' - ' ‘ ' A f'

+ .When you feel you have an initial search plan, begin your searching at’

\ : . - . . . .
5. ’ - . - . . -
o _ . C [ T
R .

2o
-

a tachments._ - 1 _ , o |
: ‘,ETT' Work sheet ' _ . - - - .
- 4(2)  List of professional fields T : | - ' | : “
' .fg}-:bescription ‘of "data ‘bases . : -

-~ Alphabetical List of Data Bases . R . T B o - ' o
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Attachment 1

|

. WORK  SHEET :
- FOR _
o SBARCH TERMS AND DATA BASES ot
‘ et »
/ Search Terms . CONIT Designations for Data Bases
I[ -
T Number " Name

i 562 £D
’ Z/r r:es

53 Psyos
fibe s v © 566 LigivFo ‘
u[-f'/‘;'c, /Z;/'.;/-/e‘s ' | \ & Soc st _ T
/;:.fé’//'c ///..//;-/-’S

| 7/ NTIS
//,éf,:l'/ m-,éu;ra. Sesureées
: /

54 Pugric

SOC’ /’_ SN, Y )CS

N , 52 Soc. ’
\Alc)/_‘/, 5 \‘b\‘- \_/f/ .-

. /,!’ b/_ - ____t,(‘),‘ e df"'i’f‘; .

t

. - o
(Fnunu./m{?’\ SN s Ca ‘:Jiera'gs ' ¥ ,b e
. . X S e L2 'c'ia"“" 2
: 2, COM Wit 1:Clyy 1 7t it es 2
N ‘ . ; 34 !&2.
Tl 110 mf,-‘.‘/.'-z-"‘/!m: S liceg. . 4
/ ) "l = copanint
S' - 5{_\:““.‘“
la’: 4S8
[ ] - ‘1,"
"z.'v = ,,,\,rtrf'
af - ¢ 6_ .
B . L

o '\hwc‘ Y
=2+ . ‘,3 =h

' -, ’) 1!
: ' o - |¥- ® (aaxa
. 10/11/77 (f{' >0 | |2 (Sf) 'o‘_,

. a "‘.,T‘Q ;_ . - S 4 ‘!_: '{. K N

4 ' ey
R _."4 L B "‘_ 2 _!\_: .. .ol
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’l.
‘ 'r."Q;Jow'
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: % Attachsent 2_

PRDF;ESS(ONAL FIELDS AND CORRESPONDING DATA RASES
!

A
s » . “
Accounting Adio-visual Materigns }
(€C) ACCOUNTANT, 62b ‘ (8) EDAV, S6c; MEDAV, 43b
1G) Bus, 61; MANAGE, 628 8

Acoustics £ -
T (G) WMIYS, 127 PE, 22; ENGIN; 21 ’
. Sce also: Physics

B8anking N
. (6) MANAGE, 61, FED, S4a; aus 3 '
Aeronautics -

; 3 Ses also: Economics
. G ENGIN, 21; NTIS, 71; sCI, 1 { Bochemistry
: N :
Agricutture Ao (G) MEDLINE, 43; CHE''7, 13a; CHEN72, 13b;
(C) . AGRICOM; 31b; AGRIRES, 41r; AGRIUS, 4la CHEM?0, 13c; CUEMIN, 134; BIOSIS, 42; SCI, 41;
(S) FOOD, 4lc - : NTIS, 71 .
See also: Business, Engineering, Genoral, Nutrition, geq alse: Iedical Scientes, Chemistry, Life
Science . Sciences
Alr Pollutl?n Bioenginesring .
(C) AIRPOLLUT, 35b - (G) MEDLINE, 43; ENGIN, 21; NTIS, 71; BIOSIS, 42;
(G) POLLUT,- 35a; NTIS, 71; ENVIR, 34 ge. 22
Ses also: Environsental Science MSees 2130: Life Sciences '
"Aluninus ' Biology
€) aulm, 240 (€) BlOSES, 42
(G)-, METALS, 24s; ENGIN, 21 * Ses 21s30: Lifo Sciences, Dictionaries (p. 7)
Animal Science Biometrics '
See: Life Sciences, Agriculture (G) BIOSIS, 42
Anthropology ” See slso: Life'Sciences ‘
A (G) SOCSCX, S1; AMIST, 57b; SOC, 52; BIOSIS, 42 Biophysics ’
. " See also: Social Sciences - (G) BIOSIS, 42; PHYS, 12 : ".'-
Aquatic Sciences - See also: Life Sciences
(C) OCEAN, \33a; AQAU, 33b ’ Botany /
(s) BIOSIS, (G) BIOSIS, 42; AGRIUS, 41a; AGRICON, ub‘- M:uus ar
Archacology ) , * See also: 'Life Sciences S .
b N ~
(6) socscr, 81f A v Susiness . - . v \
See also: Mistry ' (©) ws & AN . .
- ‘ N .
Art . ) () ACCOUNTANT, '62b; CHENNEWS, m DRUGNEWS, 66b;

Ty 4 () ART, S8

; : o\ NARKETAB, 63a; MARKETIN, e_ﬂ. MARKETNOW, 63n; "
. Artificisl Intelliggnce ) :

T OILNEKS, S7w; STATUS, 64b; STATUSTIME, 64c;
(©) Ee, 22_;- NTIS, \71; ENGIN, 21; “3'_ ”W" 51 " STATREG, 644; STATFRV, 64¢; STATFRNTIME, 64g;
LANG, 558 _ . b STATPLANT, 64a :
Astronosy | ‘ o See al30:' Ecomomica, Management, Spchl .lhy: Bases
(G)- ntys, '12; OC:. 11; NTIS, 71 ‘ : , (. 1N, & . -
: (”. NETEOR, 32 . ) . o ' C = dats bases that are ccntnl to the discipline
'A“NPM““ . . . B' = data basea that cover the discipline and
: (6) PHYS, 12; 5CI, 11; NTIS, 71 T . others, too
o _(S)‘ METEOR, 32 ' L ' $ = data bases for a specific subdiscipline
.Atwospheric Sciences | S ) T : :
(G) NTIS, T1; MBTEOR, 32 7

) AIRPOLLUT, 38b° I _ I _
‘See also: Earth and Space Sciences ‘ | . C ‘
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Professional Fields and Corresp. Data Bases
C D
Cancer ) Donogrnpb
(C) CANCER, 46; CANCERRES, 46r ' (G) SO0CSCH, S1; SOC, $2; STATUS, 64b; STATUSTIME, 64c
See also: MNedical Scicnces ' Dermatology ’
Cardiology . Sce: Wfiical Sclences
Ske: Mcdical Sciences : Dissertations
Chealstry - (C) THESCS, 74
s {€) CHEMT7, 13a; CHENT2, 13b: UHEM?O, 13¢; - Drugs : -
CHEMIN, 134; See: Pharmacology )
) N (G) SCI, 11; MEDLINE, 43; NTIS, 71 ' CE
(S) CHEMNEWS; 66a; PATCHEM?77, 26a; PATCHEMSO,26b;
PATCHEMCA 26c; PAPER, 26p; TOX, 44; Earth and Space Scliences )
- TOXEFF, 44d (C) METEOR, 32 .
See also: Dictionaries (p. 7), Medical (G) SCI, 11; NTIS, 71
Sciences, Patents (S) GEOREF, 31; OCEAN 33a; AQUA, 33b; ENVIR, 34
Chemical Enginecring See also: Climatology, Environnental Science, - N
) {G) ENGIN, 21 ' Geochemistry, Geology, Oceanography, Soil Science,
Sec also: Chczlstry Space Science
. Child Abuse Ec?nonics . .
C) CHILDAB, S52b ‘ (€C) BYS, 61; MANAGE, 62
See also: Education . (G) PUBLIC, S4c; SOCSCI, S1; NTIS, 71, HIST, S7s;
Climatology ! FED, Sda; AMIST, ST :
(G) METEOR, 32; ENVIR, 34 See 2l30: Business
- Sev also: Earth § Space S&omct o ’ Education '
/ Clinical Sciences - . (C) ED, S6a; VOTECH, S56d : . N
‘See: Modical Sciencos - ' (G) SOCSCI, S1; PSYCH, §3; LANG, $§ N
Communications (S) EDEXCHILD, S6b; EDAV, Sé¢
See: Enxlfucrln; or Library and Information Sex- See also: Fatents - '
) . vices, Linguistics . * Eloctrical Engineering
Computational Linguistics ’ (C) Ee, 22 -
(G) BE, 22; SOCSCI, S1; KTIS, 71; LANG, SSs (G) ENGIN, 21; SCI, 11; NTIS, 71; M, 23 -
’ Computer Science . ' S'n 2lso: © Engineering, Business, Pateats
s € e, 22 : Electronics »
. See also: Eltctrl.cn Engineering, Engineering See: Electrical Englnnrlng_
- Comstruction . " Energy .
(G) E‘NGIN, 21: NTIS, 71; ?!._ 23' , (C) ENERGY, 36; OIL, 37a; OILNENS, 37w
See also: Business . "(G) ENGIN, 21; ME, 23; ENVIR, 34 )
Contracts - . See al30; Physical Sclences ’
Ses: Contracts and Grants, p. 7 _' . Englno‘crlng
Counseling : . : (¢) ENGIN, 21 i
‘ (C) ED, S6a; PSYCY, S3. - (G) SCI, 11; NTIS, 71
Ses also: Education, Psychology < ~(S) EE, 22; ME, 23; METALS, 24a; ALUM, 24b
Current Events RN LA ' Seo also: “Bloongineering, Physics, Chesistry,
| (Q FEDNOW, Sdn; FED, Sta ' Business - . :
_ (S) CRECORD, S4b; CHEMNENS, 68a; DRUGNEWS, 66b; - - - o
’ . ‘ - OILNEI"?. 37w . ‘ . - : g: d::—:.b:::sttt:::tc;::r%%s:‘;p:‘l‘:c‘:ﬁiz:a::s. too -
_See also: Political Science . - S = data bases for a specific subliscipline

O
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Prof{essiopal Flelds & Corresp. Data Bases

Fntonology
(&) sI1051S, 42
Sce also; Life Sciencos
Eg;ironmentll Scionce
(C) ENVIR, 34
t  (G) SCI, 11; NT1S, 71; MA‘RKETAB, 63a; ENGIN, 21;

ENERGY, 3b; AGRIUS, 412; ME, 23;
AGRICOM, 41b; . .

(S) BIOSIS, 42; GEOREF, 31; OCEAN, 33“&
POLLUT, 352; AIRPOLLUT, 3Sb; AQUA, 33b,;.
METEOR, 32

Epi.lepsy ’
(C) EPIL, 45
See also: Medical Sciences
Ethnography and Ethnology
(6) socscr, $1 ;
(s) AiIsT, S;Zl; AMHIST, 5Tb
Ethology ‘
(G) PSYCH, 53
Sce llsor> Life Sciences
F .
Fish .
(G) OCEAN, 33a; AQUA, 33b; BIOSIS, 42
See also: Agriculture, Life Sciences
Food Technology
{C) FO0OD, 4lc
(G) BIOSIS, 42; ENGIN, 21
See also: Nutrition Co-
Forestry
. (G) AGRIUS, 41a; AGRICOM, 41b; AGRIRES, 41r
See also: Earth and Space Sciences v
.Pounéations. Charitable - page 7 ' .
» 6 )

»

General (A1l Fields)
(C) NTIS, 71; LIBCONE, 72e; LIBCONF, 72¢;
THESES, 74 -

- Genetics

(G) IIOS/IS, 42; MEDLINE, 43
See also: Life Sciences

Geochemistry ' . : - .

’

(G) GEOREF, 31; OIL, 372
Ses also: Chemistry, Earth § Space Sciences,
- Geology ' '

.

. International Affairs \

coogrnphf

’LG) socscr, st C

Seec also: Social) Sciences
Geology

(G) GCOREF, 31

?cc also: Farth § Space Scicnca,
Geophysics

{C) GEOREF, 31

See n)so: Earth § Space Scionces, Physics

'Geosclefices

See: Earth § Space Sciences, Physical Sciences
Grants

A

See: Cont’ncts and_Grants, p. 7

H

History . A
(S) HIST, S7a; ST, S7b

See also: the professional field about which histor-

ical information is being sought
Horticulture
See: . Agriculture
Hunanities .
(S) HIST, S7a; AMHIST, S76; ART, 58; LANG, SSa;
LIBIRFO, SSb ‘
Hydrology
(G) MBTEOR, 32; NTIS, 71
Sf: also: Earth 4§ Space Sciences

Isunology
(G) BIOSIS, 42; *DUN , 43
See 2l30: Life Sciences
Industrial Engineering
(G) ENGIN, 21; ME, 23; EE, 22; NTIS, 71
See also: Iuslﬁoss -

Information Science
(C) LIBINPO, SSb- -
(G) SOCSCI. S1; EE, 22; NT1S, 71; ED, Sés

~ Insects

S

. See: Entomology T e
Instrumentation Technology - .
(G) ENGIN, 21; LE, 22; ME, 23; NTIS, M )\
(C) PmLIC, Séc. - - _
" See also: Political Science

C.= data bases that aro central to the discipline

G = data baxcs that cover the discipling & others, too

S » data bascs for a specitic subdiscipline

g
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Mrofesstonal Ficlds & Corrosp. Data Bnses

K
L
Ny L)
Law
{G) FED, Sta; FEONOW, S4n; CRECORD, S4b;

sus, 61 _
See: Political Science and also the professional
— : £ields about which legal information is belng.
sought. ' i
.Library and Inforpation Services
(C) LIBINFO, SSb .
(G) SOCSC1, S1; ED, Séa; NTIS, 71; EE, 22;

AGRTUS, 41a
Life Sctences .
- (C) BIOSIS, 42 N

(G)' AGRIUS, 41a; AGRICOM, 41b; AGRIRES, 41r;
MEDLINE, 43; SCI, 11; NTis, 71; SOC, 52
See al30: MNodical Sciences
Linguistics
{C) LANG, SSa
(G) socsct, Si; ED, S6a
See also: Computational Linguistics

Literature ;
. (6) TANG, S58;50CsCt, S1
M

Management . .

(C) MANAGE, 62; BUS, 61
See also:. Business, Edonomics °
Materials Science
(G) PHYSICS, 12; NTIS, 71 _
(5) ALUM, 24b; METALS, 24a; PAPER, 26p
See also: Chomistry, Engineering
Mathemstics . )
. (6) SscI, N

-

Medical Sclences (continued)
Sco also! Cuncer, Fp“ep;;? Dictionaries .(p. n.
“N.utrltl;m, Pharnacology, Psychology, Toxicology
Netallurgy
(€) METALS, 24a
Netals
(C) METALS, 24a
(6) ENGIN, 21; PSS, 12
(S) ALwM, 246
Meteorology
(G) METEOR 32
See also: Earth and Space Sciences

" Microblology

(6 s10S1S, 42; MEDLINE, 43
See also: Life Sciences
Mining ’
(G) ENGIN, 21
See also: jMetals
MHolecular Blology
(G) BlOSIS, 42
See also: Life Sciences
Notor Vehicles
(G) ENGIN, 21; ME, 23; SAE, 7

N

Natural Resources
S¢e: Environnental Science
Naval Technology
(G) ENGIN, 21; OCEAN, 33a; NTIS, 71; M2, 23
Neurology _ L ~
(S) EPIL, 45
See al30: Medical Sciences
Noiso Pollution : e d
(G) POLLUT, 3Sa; ENVIR, 34; NTIS, 71; AGRIUS, 4la
Seo also: Environmental Science :

+

Soe also: ,Accounting, Computer Science, Stathtiu..mcr - ) .

" Mechanical Engineoring
* L © w2 '
' (S) PATENTS, 25
Ses also: Engincoring .
Mochanics '
(G) mYSs, 12; m' 3
See also: Physics
Mcdical Sciences
(C) MEDLINE, 43; MEDNOW, 43a
(6) BIOSIS, 42; SCI, 1}: NTIS, T
¢ T, T ($) HEDAY, 43v; MEDNON, A3e

I

ear Science and Engineering
(6) wmns, 17; ENGIN, 21; EE, 22; NTIS, 71
See also: FPhysics )
Hu.clconici
(c) rms, 12
Sce also: Physics

. " ) ..

C = data bases that arc central to the discipline.
G = data bases that cover the discipline § others, too -
S = data Bases for a specific subdiscipline

N
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Profossional Flelds & Corrosp. Data Pases
4

Autypltion -
(G} YEDLINE, 43; BIOSIS, 42; AGRIUS, 41a;
AGRICOM, 41b; AGRIRES, 41r; paDNOW, 43n

See also; Food Tochnology, Medical Sciencos

' 0

Oceanography

- {C) "OCEAN, 33a; AQUA 33b
(G) NTIS, N .
Sce also: FEurth and Space Sciences
0i1
See: Petrolewn s
Optics R
(G) pwxs, 12
, Sooc also: Physics
Ordnance
(6) NTIS, 71; MARKETDOD/M 34
See also: Engineering
P
Paper

(C) PAPER, 26p
See also: Chemistry, Forestry
.Patents ) - .
‘ -(C) PATDER, 25a; PATIFI, 25b
) (S) PATCHEM?77, 26a; PATCHENSO, 26b;
PATCHENCA, 26¢c
See also: cht_lonnrln. p. 7
Pathology ) S
(G) BIOSIS, 42 ,
Soe 8130: Medical Sclences ~
Pedagogy - ’
T See: Education
.- Petrolevm
‘ | -(§) QIL 57a; OIINEWS, 3w
i Se¢ -also: Energy
_ Pharmacology - . L . v .
Lo (G) MEDLINE, 43; TOX, 44; TOXBFF, 444
. (S) ORUGNEWS, 47w
R Ses plso: Medical Sciences
' Philosophy '
. (G) . socscI, $1; HIST, $7a; AMIST, STV
e Physical Sciences ' ' . .
ST (6) sy T :
Sco alao! Chemistry, Earth ¢ Space Sclences,
i . Engincering, General, Physies . RRR

-115-
Physics
(C) PHYS, 12
{G) SCI, 11; NTIS, 7); BIOSIS, 42; GFORLE, W
See also: Chemistry, Fnglneering
Physiology

(G) MEDLINE, 43; BIOSIS, 47
Soe alsor Life Sclences
Phytopathology ' . -

(G) BIOSIS, 41; AGRIUS, 41a; AGRICOM, 41b

See also: Agriculture
Plants

(G) B10515, 42; AGRIUS,
AGRIRES, 41r; FOOD,

See nl’o:
Political Science

©) !’UILIC S4c

{G) SOCSCI, S1; HIST, S7a; AMHIST, S7b

Soe also: U.S. Government
Pollution .

(C) POLLUT, 3Si

(5) AIRPOLLUT, 35b

See also:

Water Pollution
’

41a; AGRICOM, 41b;
41c .
1ife Sclences

Environmental §chnce. Noise Pollutiom,

Population
(G) STATUS, 64b; STATUSTIME, 64c; STATREG, 644
See alsd: Demography

Pover Engineering
(C)_ ENERGY, 36; OILNEWS, 37w
(G) &8, 2
See also: Energy

Printing and Publishing

" (G) LANG, $Sa; LIBINFO, SSb
See also: l".nglnurh\g

Propulsion Systems
See: Aeronautics, Naval Technology, Engineering

Psycl_\htry ) :

(G) MEDLINE, 43; PSYCH, S3; SCI, 11; 8OCSCI, $1
.- See slso: Medical Scionces

Psychology

(C) :?6&. 53 ¢
(G) WEDLINE, 43; socsci,
. NTIS, 71, LANG, S5&
s Public Affairs

(C) PUBLIC, S4c

. Ses also: Political Science

n

$1; SCI, 11; RIOSIS, 42;

€ = data bases that are goptral to the discipline ’

G = dats brses that cover the discipline § othors, top
8 = data basos for & specific subdisciptino .
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.
Frofeastimal Flelds § Coveesp. Datr Basen

Mublic Nealth
(G) %Pm.lh(. 1}, SOCSCL, St BIOStS, 42
Sce alsy: Medical Sclonces

Q
R

Radtohioloir St
(G) MUDLINE, '43; BIOSIS, 42
S$ce alsg: Life Scicnuct

(UL,

Refining ,
Sec: -Petroleum
Research and Develgpment _ 4
(C) NTIS, 71; ssie, 73 ' :
(G) 8OCSCE, S1 l .
(S) AGRIRES, 41r; CANCERRES, 46¢
Robottcs ’ )
(C) ENGIN, 21; EE, 22; Mg, 23 ’
, Sed also: Artificial Intelligence T
S
Science b
() sci, 11

See also: ‘Life Scionces, Physical Sci;ncos, Social

. Sclences, General .

Social Sciences
@cy socsct, s1’
See also: Economics, Educutlon, Library and Infor-
sation S;rvlcdn, Linguistics,"Political Sclence,
Psychology, Sociology ' ' -

Sociology '
©) soc, 52

' (G) PUBLIC, S4c; SOCSCI S1; HIST, S7a, \NNIST, R

Soil Science

i (G). AGRINS, 41a; AGRICON, 41b; AGRIRES, 41r

_ See also: Earth snd §plco Scidfces .

Space Scicnces o
(G) BIOSIS, 42; NETEOR, 32; Hnrs
See also: Earth and Space SClGnCCl

Space Tochnololy I 3t
(6) ENGIN, 21; NTIS, n, s L
Sse also: Earth and Space 8¢§oncol Sqado Sclcncos

8tatl|tlcl ’ RN
(c)  sc1, wa. & o v i
() snws, Mb STATUSTINE,: Mc»nAmc. odd;

STATFRN, ; sn‘fmmn u;, surnm

\

il
.

[P ] ., Cl "
RS SR 8

[
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Surgery
Sce:  Medical Sciences
Symbiosis
(G) BlOSIS, N2
See also: . Life Scliences »
1.
Technolo.ys .

See: Engineering
Textiles ' . g
(G) ENGIN, 21, MR, 23
See also: Chemistry
Toxicology
(C) TOX, 43, TOXEFF, d4d
(G) AIRPOLLUT, 3Sb
See hiso:  Medital Sciences
Trade and Cosmerce -
See: "I\nln‘on'
Transportation Systems
(G) ENGIN, 21; NTIS, 71; Ne, 23
So/o lll’O: Motor Vehicles, Aeronsutics,
Naval Technology

‘Urban Planning
(G) NTIS, 71; SOCSCL, S1; AMHIST, STP;
© AGRIUS, 41a; AGRICON, 41b; ENVIR, 34
i8ee also: Political Science
U.3, Congress
(C) CRECORD, 54b
See also: - V.S, Government
1.8. Government T C.
© FED, 54a; FEONOW, S4n
(G) AMIST, $7b; STATUS, 64b; NTIS, 71;
PUBLIC, S4¢% MANAGE, 62
(8) CREC(RD 54b
" .See also:’ Politicll 8cloncn
V.8, iistory
) A.\IIIST S7b
u.8, ]ndultrlul Firms
(€) STATPLANT, 64a
.\\ See also: Business . !
70,8, Statistics :
S (€) STATUS, 6b: STATUSTINE, 64c; STATREG, 64d

C = data bases that 'are contral té the dlnclpllno

G = data bases that covor: the alnclpllnc § others, toa
“+ § = data bases (or a specific subdiscipline,
. b &

T s -




frofessional I-'icld-s § Corresp. Data Bases
v ‘

Veterinary Scicnces

(G) AGRIUS, #1a; AGRICON, 41b; AGRIRES, 41r;
g ’ BIOSIS, 42

Sce also: Agriculture, Life Sciences
Virology )

{(G) MEDLINE, 43
. Sce also: Life Sciences. .

\ : W ' -

. kWater Pollution .
R (6Y POLLUT, 35a; OCEAN, 33a; ENVIR, 34;
NTIS, 71, AGRIUS, 4}a; AQUA, 33b
[ Sce also: Environmental Scicnce .

Nildlife . .
~ (G) BIOSIS, 42; ENVIR, 34
. See also: Animals, Fish, Life Sciences
X
&« Y
Z
Zoology ‘.

See: Anjmal Science o

o -~ Lot ) . . o - R

.
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.Spoclal Data Bases

Contracts and Grants
(C) FDNGRANTS, 65c; GRANTS, 65a; MARKETDOD, 634
See also: 'Buslness_ '
Dictionaries: .
Ilologlca-l Terms - BIOTERM, 42:-
Chemical Names and Structuyes - CHEMTERM, 13t
Chemical Torms - McDCHEMTENM, 43s
Medical Subject Headings - MEDTERM, 43¢
Medical Terms - MEDCHEMTERM, 433
Patont Classification Codes - PATYERM, 25t
Toxhsologicel Terms - TOXTERM, 44t

Foundations, Charitable
(C) FONDIR, 6Sb

C = data bases that are central to the discipline

G = data b_no‘: that cover the disclpline § others too

S = data bases for a specific’subdisclipline )

A a

[} .

S
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Attachment 3 o,

DATA BASE DESCRIPTIONS ¢

Given below are descriptions of the data bases #ccessible through CONIT, the
experimental interface to retrieval systems. The data bases are listed in order
of the number by which they are referred to in CONIT.

The forsat of the listings is shown in the following example:

v

W, . r— — ——— o ————— ——— P —— '—T
CONIT| JCONIT] [Code letter of | {Years of! Si:e o£—] Si:e2 aAEW Usage : st3 per
No. | |[Name ||system having | |coverage| |data base |frequency| | cost/hri |record
the data bsse,i : as of | lof update of of off-
data base nawe "1 |Sept. '77i* ;] conneci Hifne .
(and no.) as time printout
. {|siven in the ] . '
L lsysten. 0 I A I S i N —
+ + + + + - + = + +

11, SCI [D: SCISEARCH(34)] 1974-*; 1,700,000 + 42,000/mo; $70/hr + $0.10/rec.

be

(SHORT DESCRIPTION OF DATA BASE)
. L d

1 Code Letters: D = DIALOG;.N = NLM/MEDLINE; O = ORBIT; S = SUNY/MEDLINB

2 Approximate number of documents; a data base that is no longer being updnted
is tagged "FIXED" lfter its size listing.

3. Cost is for getting 21] information in one document's computer record printed
‘offline and mailed to user; partial information may cost somewhat less.

. . No final -date means coyerage to present date.

NOTE: If “the infbrnntion is different for different systems, then it is given
in.the order in wWhich the systems are listed‘

-1

\

i

- 10. PHYSICAL SCIENCES (PHYSICS, CHEMISTRY)

11. SCI [D:SCISEARCH(34) ]’ 1974- 1, 700 060 + 42 000/no, $70/hr + s 10/rec.
Covers all fields of phxsicnl biological. and medical literature Corres-

ponds to Science Citation Index published by Institute for Scientific Infornntion.

Articles citing & given author or paper can be retrieved.
12. PHYS {D: INSPEC»PHYSICS(IZ)] 1969-; 500, 000 + 7,000/mo; $45/hr 7 $. lO/rec

‘Covers the field of physics. Corresponds to Science Abstrlcts - A published.

by thg IEE (Institute of Blectricll En;ineers London).

- 13a, CHEN77 [D:CA CONDBNSATES(4)] 1977-; 240, 000 + 12 000/ 2wk ; SAS/hr + $.16/rec.

- Covers the fields of chemistr) and chemicnl engineering. Corresponds to
Chenical Abstracts Indexes (no abstrlcts) published by Chemital Abstracts Ser-
vices. lso exe y IA terms (see data base 131).

13b :CHEM?Z[D CA CONOENSA1ES(3)] 1972-76; 1,772,194 (FIYED). SSS/hr + 3 oa/rcc
fo: cueucou] 1972+; 1,900 000+12000/2 wk; seO/hr + s 12/vec.
Snne coverage as CHEM77 hithout CASIA terms.

N
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. __Attachment 4
ALPUABETICAL LIST OF DATA BASFS, BY CONIT NAME § NUMBIR
%
| . a_Name RNumber IIGL \ane L Aumber
» ACCOUNTANT T 62 MANAGE - . 62a
: AGRIUS 41a MARFETAB 63a
' AGRICOM 41b . , MAREE TDOD 63d
AGRIRES 4lr MARKETIN 63i -
AIRPOLLUT 35b . MARRETNON 63r
ALUY.. 24b & ME \ 23
AVHIST ©OSTh e MDAV I
ART e MEDLINE - 43
MEDMON 43m
élOS 1S 4?2 : MEDNOW _ ;; - 43n
B LOTERM 42t , MEDTERM . 43¢
. METEOR _ 32
CANCFR a6 . ' -
CANCERRES 47r NTIS 71
. CHEM77 13a .
CHEM72 13b : : OCEAN 33 *
CHEM70 ' 13¢ oIL 3°a ‘
CHEMIN 134 . OLLNEWS 37w !
CHEMNEWS 66a
CHEMTERM 13t
CHILDAB 52b - PAPER 26p
CRECORD 54b PATCHEMS0 26b
) . PATCHEY ™7 268
DRUGNEWS 66b : PATCHEMCA . 26¢
v " PATDER 25a
- : PATIF! 25b
ED ‘ S6a PATTERM . 25t
EDAV 56¢ . PHYS 0
EDEXCHILD 56b | POLLUT  35a
EE 2z PSYCI . 53
»  ENERGY 36 - PUBLIC Sdc
ENGIN ‘ 21
e z o !
. _ SOC 52
: SOCSC [ : 51 '
FDNDIR 65b SSIE : 73 -
, FDNGRANTS 65¢ STATFR\ 6€
- . FED Sda STATFRNTIME - 64y
FEDNOW S4n STATEI \\T 643 .
FOOD - 41c : . STATREG -~ 64d - -
% . STATU.S_'\, | _(,;‘, : R
GEOREF 31 | STATUSTiME oic o ‘.
GRANTS ° 652 ‘ THESES 74 .
g TOX - 44 :
A R _ TOXEFF 444
HIST .. . 578 . TOXTERM 44t L
v LANG . . sSa . & . ' oA
<« SR 'ii\:\;goma - 72%e. ¢ - \’(#EC," | » Sed o
| 'LIBCONK . . T2, L _— ;
'»‘ . \.
. . :
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APPENDIX D

DETAILS OF EXPERIMENTAL SESSIONS

~ : . ’ ' - -
In this appen?ix,/;e summarize some details of the experimental

-
L

-sessions which are pertinent to the analysis given in the body of the
t . N . ’

report. In this summary we emphasize the problems encountered by the EU's

§ T L

lo |
,‘ '

in handling system mechasiics. Search strategy considerations are discussed

in Section 3.
_ S

EUl

1

1. EUl came to the session with a written list of 11 terms from the

ERIC thesagyus which she had found in browsing throd!h a prlnted copy of the

. 1

thesaurus.
2.- EUl was‘confused by the message CONIT éave‘concerning delay in hos?
| | system response to several search commands Rather than have CON}T wait for ’
t;e respon$e, she went on to give other commands, and hence lost the results
of those searches. After seeing this happen twice, the supervisor suggested (ff
to‘the EU.thaé she wait' in those situetione; tﬁe EU followed this advice sub-
sequehtiy in the sessienl Afterp{he session{rthat CONIT message was, revised
aﬁd caused no erouble for the remaining five EU's.
"3.° EUl esked how to reeuest offline output. The supervisor asked her
to try to get théTgﬁplaeatioh tﬁrough CONIT.‘ The EU did find the corre:;
. explanatlon herself but requ1red four EXPLAIN commands to do it, .This dif-
S r.ficulpy-related in partA to a general difficulty experienced by several‘of b
_the'EU&s. the problém of finding preV1ous explanations in a mass of typeécript.

.

: 4;g EUl had some trouble keeping ‘track of the set numbers for the dlffer-!"
2 ’

,ent reffieved sets. At one point,'ehe used a wrong set number 1nta COMBINE -

N P S N LT
s . o . . N . N . . N
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AN

command and this hindered her search'strategy formulation somewhat. /,
5. EUl looked at only standard (citation) output for the document
while she was online. This was one factor in misleading her into believing

she had retrieved documents of higher rdlevance to her fopic than was

Y

t

actdglly\the case in some instances,
6. EUl stopped the online session after a relatively short period

A

of time (50 minutes) because: (1) she waé very happy to have retrieved a
number of goéd,document references as a start toward a research paper; and
(2) éhe "didn't want to use too much computer time' (a constraint we had not
intended; see brikfing in Appendix C).
BU 2 -

. ' ) .

1. EU2 made many (eight) spelling errors caused by poor typing.’hAs
with 6ther EU's. who.made relatively few errors of this type, he was able to
recover -from these errors fdirly quiéklyﬂw

2. EUZ made a numbef of syntactical errors, Because he was not able
" to understand fully several features of th; system, he could not alwgys give.‘

.a clear explanatfgn , in the deﬁrieffhg, of what he was ;tfxing to do;

| however, an :attempt at such explanations is given below: ,
" a) He gave "FIND" instead of "E FIND" when seeking an explanation -

AY

of the FIND command.) . I | ' /7
é) He tfied to use COMBINE to "save sets'. "’
. <) He used "SBOW WiNGé" f; try to get output from the "WINGS"
searqh.“ (He did,cqrrect:this-iﬁ his next‘cdmmand.)'- |
d) He tried tolcqmbine m6fé thaglfwo sets at a timef“
1 e) "He typéh‘"SHOW ALL Ds_é" in order .to get "type 3 information

- [777 Maybe Set 3]. . CONIT took ‘this to mean SHOW ALL- for just

.o
e . ";
iy

B T e 1

Ce e et Ty
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thereby, fortuitously doing what EU2 wanted.

£) 'He had trouble figuring out how to get offline outpuf.

€ the, hour was getting late, the supervisor showed the EY how this

understand when reviewing what he had done.

3 4. Despite all the problems, EU2 Aid do all the searching énd online
output without human assisyanée‘and was highly pleased’and satisfied with the
few relevant documents thus found.

EU3 - : . . ; .
1. Thé_retrieval system automatically logged out due to_exceésive‘
time without:interaction while EU3'was getting the search explanations.
CPNIT'S message was: "The phone connection-and retrieval system have been’

disconnected." The following dialogue ensu between the EU and the super-

visor:
EU: 'Did the system crash?"

SUP: "Yes, what do-you think you should do to gat it back?"
- ¢ .

o
'

- - EU: '"Pick it again".

SUP  "Good!"

“
. .

EU3 then picked the datg%;re;again and was réconﬁected without additional
problems., -

) ) - -.)
2. The "TIME OVERFLOW' message was received by CONIT from ORBIT

| while yaiting for;the.résponse'to a search, Due’to a bug in‘the CONIT rules

. o . -~
/_ B S NP
b - . ok ' . t
s “ H . v v B

4/
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' hJ

(since fixed), this caused CONIT to hang up, rather than send ORBIT the
request to cdntinue searching; The superWwisor forced CONIT to do what it
was supposed to have done, and then returned control to the EU.

3. This EU (3) made the_e;ror sevéral‘times of omitting the spade
— - after thehcommamd name. He easily understood the problem and\was ahle td
continu¢ quickly with the correct format.

4. The supervisor suggested termination of the online session after

: ' L
110 minutes for reasons of time, and because EU3 was having some ditficulty

understanding the indexing in this oatabase (see discussiom in text).
The'suoervisor permitted the Eﬁ to—exceed the nominal limit of 200 offline
references in ot)er to allow the session to be completed mithout losing the
current results, C
5. 'The EU was very pleasedeith his use of CONIT: he estimated he

had saved about tydfweeks of researching in ,the library:

EU4 ‘ . , | . ¢ .
1. EU4, as did other EU's, complained about the diffigulty of
looking back in the (lengthy) typescript to refer to previously printed

explanations. f{7 "

4
-

2. The ftrst attempt to p1ck the PﬁYS (INSPEC) ‘database foundered
on the.hU's attempt to connect to DIALOG over TYMNET EU4 was somewhat oon—
fused by the CONIT message suggesting he pick another’ 'system, since he ‘had
plcked a database Lan overs1ght in br1nging the new CONIT's messages fully '

1nto the v1rtual—system mode) N vertheless EU4 was able to overcome the

'ﬁll~. problem by simply re1ssu1ng his PtCK request ‘

.,
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3 ‘ \_ ‘!Ey \

3. EU4 was, as were other EU's, left unsure of what to expect
v

when CONIT said it would show 'theWfirst #few" documents. (CONIT did this
betause its simplified transletion -~ at that time -- of the SHOW command

to the "PR[NT command resulted in a variable number of document references.)

i

T ) 4. EU4'noted a mistake in the CONIT explanation of the COMBINE ~
command (the word "and' had been used instead of '"or" 'in one example).

5. Due to a bug in its rules, CONIT asked the user if he wanted

-

. to wait after handling a user BREAK request.  EU4 recovergd from this con-
fusion after a prompt from thetsupervisor that implicitiy suggested he

answer 'mo" to the faulty CONIT message.
: - - P
s, 6. EU4 was somewhat confused about how.m/_ times he should wait

\\ for response from a search, but this did not prevent his continuing and

14
N

getting the results.
\ 7 ~ An unexpected and unexplalned message from DIALOG, '"Msg frch

9050 HISPEED LINE TEST",was passed on to the EU along with ehe‘results from

~a search, The, message did not ~seem to bother EU4,
8. EU4 issued the command SHOW INDEX 1, dﬁgerently\bxpecting to see

par; of a thesaurus classification. He recovered quickly ("Oh, this is an
‘index") and immediately issued the semantically correct command, ""SHOW INDEX ‘
ELECTRON. ¢
- N / 0
9. Due to a log1ca1 error in a CONIT rple ‘several of’ﬁhe EU's searches

.6

-=on the 'reference tags' (e. g., E6) for terms found from SHOW INDEX requests

>

?%_‘ ffh _were done incorrectly The[supervisor on Sbserv1ng thls, recommended that "

| searching only on the full spelling of terms, be done. EU4 followed these'

. directions, but hiS'searching was hindered.
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10. EU4 misread the instructions to type "SHOW MORE" to continue

a SHOW iNDEX output; he typed just "MORE" first, and then YSHOW MORE", but .
“ %

-

CONIT was not prepared to handle that erroneous sequencé.’ EU4 #iad able to

recover by redoing the original SHOW INDEX command, but this did slow down
. .

" his searching,

. - . y
11. EU4 was confused by the headings "Type'" and "RT' in the SHOW,

e ' ’
. INDEX response. (These headings were superfluous in the given context; they

apply ohly if thesaurus information is available,)
12.  EU4 was confused by the free-vocabulary component of the INSPEC

database indexing. He wondexed why there were not more documents posted

‘under these terms (as there would be if they were well indexed controlled

terms). " ' /

~13. EU4 asked for "E FIND BETTER" (éxplanation for improving pre-
cision) when he probably (should have) wanted "E FIND MORE" (to imprové

recall).
14. The truncated search-on "electron" resulted in an overflow,res-.
\ . . -

ponse for which CONIT was not prepared to help thp.usef. This failure stifled

w . s
a potentially effective line of searching. - B ,

15. The communications with DIALOG were then disrupted and EU4 decided

O o »

to try ardifferent'databasef SCI.

16. EU4 tried to do an author search but was foiled by the variant

author format in this database (no .comma after last namé). In fact, EU4 wanted .

~

to do.-'a citafion-search,fWhich_was not yet possible in the virtual mode. He
" also tried nsuccessfhliy tpvuégisﬂow'INDEX to see authors -- this does not

work for DIALOG, for which one must search the author index.

N
T
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17. MULTICS crashed, forcing a prematugfe termination of the session;

EU4 was disappointed with the limited results.
EUS : N

1. EUS misread database "55a" as '"55r'" and usedl the wrong spelling
e - in an EXPLAIN DATA.command |
! 2. EUS, still not appreciating the mlstake, asked to EXPLAIN DATA
with the name of the database (LANG). Unfortunately, the connection to DIALOG
required.for this EXPLAIN did not work. This, perhaps, led EUS to try to
PICK the System DIALOG, rather than a database. He then asked for the
explanatlon ot tﬁe LANG database again, which he finally got.
3." EUS uséd wrong syntax to get'exélanation for the SCI database
(E SCI).--- although he hgé_used the proper syntax twice before. This mis-
take ma& be linked to hiS'next.mistakg in belleviﬁg that he was connected to
SCI w&en he was still connected to the default dptgﬁase, ERIC.. This, in tutn, -
led to his searching in ERIC for 10 minutes befoge/;ealizing the mistake;
4. EUS'issuéd erroneous command E'FlND Eé, but then,lintuitively
figured out that®t should be FIND E6. T - /
5. Other‘syntactit errors were: : e
- o a) FIND su}/fu (fo;'i;ot AUTHOR parameter) |
- b) _COMBINE 1 AND 2 (forgot SET parameter)
c.)_\ FIND INDEX E8  (meant FIND E8) |
- 6. EUS thought SHOW ALL would show all “information on all documents

. / v
T EUS was happy to have retrleved the documents he did, but would ,

have liked more complete recall
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EU6

1. FEU6, as did several other EU's, would have liked a ﬁfintéd

reference manual to refer to.
yl

2. EU6, as was ‘true of several other EU's, did not alwdys wait for
the USER cee. These mishaps caused minor delays, but generally\weré easily
understood and overcome. '

X. EU6 searched on several problems; this prevented more in-dﬂptﬁ
searching of~any one probleﬁ.

4. Late in the session, EU6 was unsure of the proper use of

-

_COMBINE, even though he had used it properly earlier, The incomplete form,

COMBINE SET, led to the suggestion to E COMBINE, which in turn reminded EU6 .

of the correct usage.

S. EU6 ,was happy ‘to have retrieved the. documentA/he did, but would

have preferred more complete recall.

D




